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(54) LASER EXPOSER 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a small-sized laser exposer wherein the life of 
a semicon ductor laser is improved and the exchanging frequency of a semiconductor 



laser is reduced. 

SOLUTION: This laser exposer which exposes a recording medium to a light by using 
plural semiconductor lasers is constituted of a strip type holding block 101 composed 
of material having high thermal conductivity, plural semiconductor lasers 103 arranged 
on the holding block 101, a cooling means 1 1 1 disposed on the holding block 101. and 
a heat transporting means which is disposed on the holding block 101 and transfers 
heat of the block 101 to the cooling means 111. 
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CLAIMS 



[Claim(s)] 

[Claim 1] In the laser aligner which exposes a record medium using two or more 
semiconductor laser The maintenance block which becomes with the quality of the 
material with the high heat conductivity, and two or more semiconductor laser 
prepared in this maintenance block. The cooling means formed in said maintenance 



block, and the heat transport means which is formed in said maintenance block and 
carries out heat transfer of the heat of said maintenance block to said cooling means, 
since — the laser aligner characterized by having the unit which carried out the 
thermal conductivity of said maintenance block to more than 120 W/m and **, and set 
spacing of said semiconductor laser and said heat transport means to 50mm or less. 
[Claim 2] In the laser aligner which exposes a record medium using two or more 
semiconductor laser The maintenance block of the shape of a strip of paper which 
becomes with the quality of the material with the high heat conductivity, and two or 
more semiconductor laser prepared in this maintenance block along with the 
longitudinal direction, the cooling means formed in one edge side of the longitudinal 
direction of said maintenance block, and the heat transport means which is 
established so that the longitudinal direction of said maintenance block may be met, 
and carries out heat transfer of the heat of said maintenance block to said cooling 
means — since — the laser aligner characterized by having the becoming unit. 
[Claim 3] The laser aligner according to claim 2 characterized by arranging two or 
more said units so that the laser beam which carries out outgoing radiation from said 
semiconductor laser of said unit may be condensed in the shape of a matrix on an 
abbreviation same flat surface. 

[Claim 4] Said cooling means is a Peltier device, air cooling, forced-air cooling, and a 
laser aligner according to claim 1 to 3 characterized by being at least one of water 
cooling. 

[Claim 5] the laser aligner according to claim 1 to 3 characterized by having come out 
with the Peltier device, the fin prepared in the exoergic side of this Peltier device, and 
the fan who sends a wind to this fin, and constituting as said cooling means. 
[Claim 6] The Peltier device prepared in one edge of said maintenance block as said 
cooling means. With said maintenance block, the fin prepared in the distant part, and 
the fan who sends a wind to this fin To the member which one edge supports direct or 
said Peltier device to the heat sinking plane of said Peltier device, and tells the heat bf 
the heat sinking plane of said Peltier device the heat pipe which contacts the member 
which the other-end section supports direct or said fin on said fin, and tells said fin 
that heat is. respectively, and the laser aligner according to claim 1 to 3 characterized 
by coming out and constituting. 

[Claim 7] The laser aligner according to claim 1 to 3 characterized by having arranged 
said maintenance block so that a longitudinal direction may turn into an abbreviation 
perpendicular direction, and using said heat transport means as a heat pipe. 
[Claim 8] The laser aligner according to claim 1 to 3 characterized by establishing the 
ventilation means which applies a wind to said maintenance block, said heat transport 
means, and said cooling means. 

[Claim 9] The laser aligner according to claim 8 characterized by establishing a 
masking means to surround the pass of a beam by which outgoing radiation is carried 



out from said semiconductor laser. 

[Claim 10] The laser aligner according to claim 1 to 3 characterized by forming a 
thermal break in the front face of said maintenance block, said heat transport means, 
and said cooling means. 

[Claim 11] The laser aligner according to claim 1 to 3 characterized by preparing a 
thermal break between the housings which fix said maintenance block and said 
maintenance block. 

[Claim 12] The laser aligner according to claim 1 to 11 characterized by having 
incorporated the signal from a temperature detection means to detect the 
temperature of said maintenance block, and this temperature detection means, and 
preparing the control section which drives said cooling means. 

[Claim 13] In the laser aligner which exposes a record medium using two or more 
semiconductor laser a metal with the high heat conductivity — with Li and the 
maintenance block with which two or more through holes were drilled Two or more 
semiconductor laser attached in one opening of said through hole, and two or more 
lens holders which hold a lens and are attached in opening of another side of said 
through hole. The laser aligner characterized by providing the adjustment device 
which enables adjustment of said each lens holder to the direction of an optical axis, 
and said optical axis and perpendicular direction of said lens, and a cooling means to 
cool said maintenance block. 

[Claim 14] Said semiconductor laser is a laser aligner according to claim 13 
characterized by being C mounting type. 

[Claim 15] The laser aligner according to claim 13 characterized by said 
semiconductor laser and having electric insulation and forming a thermally conductive 
good layer said maintenance block and in between. 

[Claim 16] In the laser aligner which exposes a record medium using two or more 
semiconductor laser The maintenance block with which two or more through holes 
were drilled, and two or more holders which are formed in said through hole and hbid a 
lens and semiconductor laser. The laser aligner by which it is providing-adjustment 
device [ which enables adjustment of said each holder to the direction of an optical 
axis, and said optical axis and perpendicular direction of said lens ], cooling means, and 
flexible thermal-conductivity sheet which conducts heat of each of said holder to said 
cooling means characterized. 

[Claim 17] the fan to whom said cooling means cools the Peltier device by which said 
thermally conductive sheet was attached in the heat-receiving side, the fin attached 
in the heat sinking plane of this Peltier device, and this fin — since — the laser aligner 
according to claim 1 6 characterized by becoming. 

[Claim 18] Said maintenance block, the laser aligner according to claim 16 
characterized by establishing the ventilation means which applies a wind to said 
cooling means. 



[Claim 19] Said holder, the laser aligner according to claim 16 characterized by 
forming a thermal break in the front face of said cooling means. 

[Claim 20] The laser aligner according to claim 16 characterized by establishing a 
masking means to surround the pass of a beam by which outgoing radiation is carried 
out from said semiconductor laser. 

[Claim 21] The laser aligner according to claim 16 characterized by preparing a 
thermal break between the housings which fix said maintenance block and said 
maintenance block. 

[Claim 22] The laser aligner according to claim 16 characterized by having been 
arranged in the vertical direction, having prepared the heat pipe with which the upper 
part side contacts said cooling means, and attaching said thermally conductive sheet 
in the lower part side of said heat pipe. 

[Claim 23] The laser aligner according to claim 1 7 characterized by having prepared 
two or more fins in said holder, and attaching said thermally conductive sheet in said 
fin. 

[Claim 24] In the laser aligner which exposes a record medium using two or more 
semiconductor laser The maintenance block of the shape of a strip of paper 
established so that a longitudinal direction might become in the vertical direction. Two 
or more semiconductor laser prepared in this maintenance block along with the 
longitudinal direction. Two or more Peltier devices prepared so that a heat-receiving 
side might contact this each semiconductor laser. The laser aligner characterized by 
providing a Peltier device cooling means to be formed in the upper part of said 
maintenance block, and to cool the heat sinking plane of said Peltier device, and the 
heat transport means which tells the heat generated in the heat sinking plane of each 
of said Peltier device to said Peltier device cooling means. 

[Claim 25] Said heat transport means is a laser aligner according to claim 24 
characterized by being a heat pipe. 

[Claim 26] The laser aligner according to claim 24 characterized by making 
temperature of the heat sinking plane of said Peltier device into 20 degrees C or more 
less than 80 degrees C. 

[Claim 27] Said maintenance block, the laser aligner according to claim 24 
characterized by establishing the ventilation means which applies a wind to said heat 
transport means. 

[Claim 28] The laser aligner according to claim 24 characterized by forming a thermal 
break in said maintenance block. 

[Claim 29] The laser aligner according to claim 24 characterized by establishing a 
masking means to surround the pass of a beam by which outgoing radiation is carried 
out from said semiconductor laser. 

[Claim 30] The laser aligner according to claim 24 characterized by preparing a 
thermal break between the housings which fix said maintenance block and said 



maintenance block. 

[Claim 31] The laser aligner characterized by providing a maintenance block, the 
semiconductor laser of two or more C mounting types formed in this maintenance 
block, said maintenance block, and the layer that has the electric insulation formed 
between said semiconductor laser, and becomes with the thermally conductive good 
quality of the material in the laser aligner which exposes a record medium using two or 
more semiconductor laser. 

[Claim 32] In the laser aligner which exposes a record medium using two or more 
semiconductor laser The maintenance block with which it became with the quality of 
the material with the high heat conductivity, and two or more semiconductor laser was 
prepared. The heat sink prepared so that pons delivery of two or more two or more 
Peltier device [ which were prepared in this maintenance block ] and these Peltier 
device top might be carried out. The laser aligner characterized by making the spacer 
of the metal which **** and absorbs dispersion in the height of two or more of said 
Peltier devices between said Peltier devices and said heat sinks or between said 
Peltier devices and said maintenance blocks intervene. 

[Claim 33] In the laser aligner which exposes a record medium using two or more 
semiconductor laser The maintenance block with which it became with the quality of 
the material with the high heat conductivity, and two or more semiconductor laser was 
prepared, A cooling means to be formed in this maintenance block and to cool said 
semiconductor laser, A quantity of light detection means to detect the quantity of 
light from said semiconductor laser, and a temperature detection means to detect the 
temperature of said maintenance block. The laser aligner characterized by having 
temperature, the table on which the relation of the quantity of light was recorded, and 
the control section which incorporates the signal from said quantity of light detection 
means and said temperature detection means, and detects the bad condition of said 
cooling means as compared with said table at the time of a calibration. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the laser aligner which exposes a 

record medium using two or more semiconductor laser. 

[0002] 

[Description of the Prior Art] As the cooling approach of the semiconductor laser of 
the equipment which exposes a record medium, the following structures are used 
using two or more semiconductor laser. 



[0003] (1) Establish the cooling means which becomes each semiconductor laser from 
a Peltier device and a fin. 

(2) As shown in drawing 12 , form two or more semiconductor laser 3 in the 
maintenance block 1 which becomes with a thermally conductive good metallic 
material, establish the cooling means 1 1 which consists of one piece or two or more 
Peltier devices 5, a fin 7, and a fan 9 behind this maintenance block 1. and cool 
semiconductor laser 3 by cooling the maintenance block 1 collectively. 
[0004] 

[Problem(s) to be Solved by the Invention] However, there are the following troubles 
in the cooling structure of the semiconductor laser of the above-mentioned 
configuration. 

[0005] (1) Since the cooling means which becomes semiconductor laser each from a 
Peltier device and a fin is established, if the number of semiconductor laser increases, 
equipment will be enlarged and it will become cost quantity. Moreover, a Peltier device 
and a fin are prepared in each semiconductor laser, and even when making it ventilate 
the fin of each semiconductor laser by the large-sized fan, the distance of a fan and 
each fin differs and it cannot cool to homogeneity. 

[0006] (2) Since the heat-receiving side of Peltier device 5 is difficult for cooling 
effectiveness to change with locations and to stick Peltier device 5 and the 
maintenance block 1 to homogeneity when the maintenance block 1 with which two or 
more semiconductor laser 3 was formed is put in block with the cooling means 1 1 and 
it cools, as shown in drawing 12 , each semiconductor laser 1 cannot be cooled to 
homogeneity. 

[0007] And if semiconductor laser cannot be cooled enough, the life of semiconductor 
laser will become short and the exchange frequency of semiconductor laser will 
increase. The purpose of this invention is made in view of such a problem, the 
technical problem is small, the life of semiconductor laser is prolonged, and it is in 
offering the laser aligner with which the exchange frequency of semiconductor laser 
decreases. 
[0008] 

[Means for Solving the Problem] In the laser aligner with which invention according to 
claim 1 which solves the above-mentioned technical problem exposes a record 
medium using two or more semiconductor laser The maintenance block which 
becomes with the quality of the material with the high heat conductivity, and two or 
more semiconductor laser prepared in this maintenance block, It is prepared in the 
cooling means formed in said maintenance block, and said maintenance block. It is the 
laser aligner characterized by having the unit which consisted of a heat transport 
means which carries out heat transfer of the heat of said maintenance block to said 
cooling means, carried out the thermal conductivity of said maintenance block to more 
than 120 W/m and **, and set spacing of said semiconductor laser and said heat 



transport means to 50mm or less. 

[0009] By cooling two or more semiconductor laser with one cooling means, 
equipment becomes small. Heat transfer of the heat from each semiconductor laser is 
carried out to a maintenance block. 

[0010] The heat by which heat transfer was carried out to the maintenance block is 
cooled by the cooling means through a heat transport means. Therefore, two or more 
semiconductor laser can be cooled to homogeneity, the reinforcement of each 
semiconductor laser can be carried out uniformly, and the exchange frequency of 
semiconductor laser decreases. 

[001 1] Moreover, the thermal conductivity of said maintenance block is carried out to 
more than 1 20 W/ m and **, it can cool below to the temperature of a request of two 
or more semiconductor laser, and the reinforcement of two or more semiconductor 
laser can be carried out to having set spacing of said semiconductor laser and said 
heat transport means to 50mm or less. 

[0012] In the laser aligner with which invention according to claim 2 exposes a record 
medium using two or more semiconductor laser The maintenance block of the shape 
of a strip of paper which becomes with the quality of the material with the high heat 
conductivity, and two or more semiconductor laser prepared in this maintenance block 
along with the longitudinal direction. It is the laser aligner characterized by having the 
unit which consists of a cooling means formed in one edge side of the longitudinal 
direction of said maintenance block, and a heat transport means which is established 
so that the longitudinal direction of said maintenance block may be met. and carries 
out heat transfer of the heat of said maintenance block to said cooling means. 
[0013] By cooling two or more semiconductor laser with one cooling means, 
equipment becomes small. Heat transfer of the heat from each semiconductor laser is 
carried out to a maintenance block. 

[0014] The heat by which heat transfer was carried out to the maintenance block is 
cooled by the cooling means through a Heat transport means. Therefore, two or more 
semiconductor laser can be cooled to homogeneity, the reinforcement of each 
semiconductor laser can be carried out uniformly, and the exchange frequency of 
semiconductor laser decreases. 

[0015] In invention according to claim 2, invention according to claim 3 is a laser 
aligner characterized by arranging two or more said units, as the laser beam which 
carries out outgoing radiation from said semiconductor laser of said unit is condensed 
in the shape of a matrix on an abbreviation same flat surface. 

[0016] Two or more semiconductor laser prepared along with the longitudinal direction 
at the maintenance block of the shape of a strip of paper which becomes with the 
quality of the material with the high heat conductivity, and this maintenance block in 
the unit. By having the cooling means formed in one edge side of the longitudinal 
direction of said maintenance block, and the heat transport means which is 



established so that the longitudinal direction of said maintenance block may be met. 
and carries out heat transfer of the heat of said maintenance block to said cooling 
means Even if it prepares two or more units, two or more semiconductor laser in each 
unit can be cooled to homogeneity, the reinforcement of each semiconductor laser 
can be carried out uniformly, and the exchange frequency of semiconductor laser 
decreases. 

[001 7] Good exposure can be performed by having arranged two or more said units so 
that the laser beam which carries out outgoing radiation from said semiconductor 
laser of said unit may be condensed in the shape of a matrix on an abbreviation same 
flat surface. 

[0018] Invention according to claim 4 is a laser aligner characterized by said cooling 
means of invention according to claim 1 to 3 being a Peltier device, air cooling, 
forced-air cooling, and at least 1 of water cooling. 

[0019] You may be a Peltier device, air cooling, forced-air cooling, and either of the 
water cooling, and may be the combination of this. Invention according to claim 5 is a 
laser aligner characterized by constituting from a Peltier device, a fin prepared in the 
exoergic side of this Peltier device, and a fan who sends a wind to this fin as said 
cooling means of invention according to claim 1 to 3. 

[0020] By having used the Peltier device, the temperature of semiconductor laser can 
be cooled to the temperature of the request below a room temperature (ordinary 
temperature). Therefore, the reinforcement of each semiconductor laser can be 
carried out uniformly, and the exchange fi^equency of semiconductor laser decreases. 
[0021] Invention according to claim 6 as said cooling means of invention according to 
claim 1 to 3 The Peltier device prepared in one edge of said maintenance block, and 
said maintenance block and the fin prepared in the distant part. The fan who sends a 
wind to this fin, and one edge support direct or said Peltier device to the heat sinking 
plane of said Peltier device. It is the laser aligner characterized by constituting from a 
heat pipe which contacts the member which the other-end section supports direct or 
said fin on said fin, and tells said fin at the member which tells the heat of the heat 
sinking plane of said Peltier device that heat is, respectively. 

[0022] The Peltier device prepared in one edge of said maintenance block as said 
cooling means. With said maintenance block, the fin prepared in the distant part, and 
the fan who sends a wind to this fin One edge supports direct or said Peltier device to 
the heat sinking plane of said Peltier device. The high density arrangement of the 
maintenance block can be carried out by the other-end section's having supported 
direct or said fin on said fin, and having constituted from a heat pipe which contacts 
the member which tells heat to said fin, respectively in the member which tells the 
heat of the heat sinking plane of said Peltier device. 

[0023] Moreover, since constraint is lost in the size of a fin, a fin can be enlarged and 
cooling effectiveness can be raised. It is the laser aligner characterized by for 



invention according to claim 7 having arranged said maintenance block in invention 
according to claim 1 to 3 so that a longitudinal direction may turn into an abbreviation 
perpendicular direction, and using said heat transport means as a heat pipe. 
[0024] Since a heat pipe is also perpendicularly arranged by arranging said 
maintenance block so that a longitudinal direction may turn into an abbreviation 
perpendicular direction, heat transport capacity can be heightened and two or more 
semiconductor laser can be cooled to homogeneity. 

[0025] Invention according to claim 8 is a laser aligner characterized by establishing 
the ventilation means which applies a wind to said maintenance block of invention 
according to claim 1 or 2. said heat transport means, and said cooling means. 
[0026] Using a ventilation means, by applying a wind to said maintenance block, said 
heat transport means, and said cooling means, dew condensation of said maintenance 
block, said heat transport means, and said cooling means can be prevented, and failure 
of the semiconductor laser by dew condensation can be prevented. 
[0027] Invention according to claim 9 is a laser aligner characterized by establishing a 
masking means to surround the pass of a beam by which outgoing radiation is carried 
out from said semiconductor laser in invention according to claim 8. 
[0028] By having established a masking means to surround the pass of a beam by 
which outgoing radiation is carried out from said semiconductor laser, a gap of the 
optical axis by flow of air does not take place. Invention according to claim 10 is a 
laser aligner characterized by forming a thermal break in the front face of said 
maintenance block of invention according to claim 1 to 3, said heat transport means, 
and said cooling means. 

[0029] By having formed the thermal break in the front face of said maintenance block, 
said heat transport means, and said cooling means, dew condensation of said 
maintenance block, said heat transport means, and said cooling means can be 
prevented, and failure of the semiconductor laser by dew condensation can be 
prevented. 

[0030] As an example of a thermal break, an adiathermic high ingredient is not limited, 
although there is a sheet which becomes with coating and an adiathermic high 
ingredient. Invention according to claim 1 1 is a laser aligner characterized by preparing 
a thermal break between the housings which fix said maintenance block and said 
maintenance block of invention according to claim 1 to 3. 

[0031] By having prepared the thermal break between the housings which fix said 
maintenance block and said maintenance block, a maintenance block can be made to 
be able to become independent thermally, the cooling effectiveness of a cooling 
means can be raised, the temperature of semiconductor laser can be cooled to 
homogeneity, the reinforcement of each semiconductor laser can be carried out 
uniformly, and the exchange frequency of semiconductor laser decreases. 
[0032] As an example of a thermal break, an adiathermic high ingredient is not limited. 



although there is a sheet which becomes with coating and an adiathermic high 
ingredient. Invention according to claim 1 2 is a laser aligner characterized by having 
incorporated the signal from a temperature detection means to detect the 
temperature of said maintenance block, and this temperature detection means, and 
preparing the control section which drives said cooling means in invention according 
to claim 1 to 1 1. 

[0033] By having incorporated the signal from a temperature detection means to 
detect the temperature of said maintenance block, and this temperature detection 
means, and having prepared the control section which drives said cooling means, it 
can hold below to the temperature of a request of all the semiconductor laser 
prepared in the maintenance block, and the reinforcement of all the semiconductor 
laser prepared in the maintenance block can be carried out. 

[0034] Since the temperature conditions in each unit differ when a unit carries out 
temperature control of one loop formation to those with two or more, and two or more 
whole units of those, in some units, too much cooling which is easy to cause dew 
condensation etc. has done enough, and in some units, cooling may be insufficient and 
it may have influence on semiconductor laser. 

[0035] However, even when two or more units are arranged, by incorporating the 
signal from a temperature detection means to detect the temperature of said 
maintenance block for every unit, and this temperature detection means, and 
preparing the control section which drives said cooling means, it can hold below to the 
temperature of a request of all the semiconductor laser prepared in each maintenance 
block, and the reinforcement of all the semiconductor laser prepared in each 
maintenance block can be carried out. 

[0036] In the laser aligner with which invention according to claim 13 exposes a record 
medium using two or more semiconductor laser a metal with the high heat 
conductivity — with Li and the maintenance block with which two or more through 
holes were drilled Two or more semiconductor laser attached in one opening of said 
through hole, and two or more lens holders which hold a lens and are attached in 
opening of another side of said through hole, It is the laser aligner characterized by 
providing the adjustment device which enables adjustment of said each lens holder to 
the direction of an optical axis, and said optical axis and perpendicular direction of 
said lens, and a cooling means to cool said maintenance block. 

[0037] the quality of the material with the high heat conductivity — by providing Li, 
the maintenance block with which two or more through holes were drilled, two or more 
semiconductor laser attached in one opening of said through hole, and a cooling 
means to cool said maintenance block, from the case where a cooling means is 
established, a degree of freedom is in arrangement and the cooling effectiveness of 
semiconductor laser can be raised to semiconductor laser each. 
[0038] Moreover, direction adjustment and focal adjustment can be performed to each 



semiconductor laser by holding a lens and providing two or more lens holders attached 
in opening of another side of said through hole, and the adjustment device which 
enables adjustment of said each lens holder to the direction of an optical axis, and 
said optical axis and perpendicular direction of said lens. 

[0039] Due to preparing semiconductor laser and the lens holder holding a lens, the 
relative location of a lens and semiconductor laser and a direction cannot change to 
the metaled maintenance block with high reinforcement easily, and a gap of an optical 
axis cannot take place to it easily. 

[0040] Moreover, due to cooling the attachment component of the quality of the 
material with high thermal conductivity with a cooling means, the temperature of an 
attachment component, a lens holder, a lens, and semiconductor laser can be reduced, 
there are few strains by thermal expansion and an optical-axis gap and a focus gap 
cannot take place easily. 

[0041] Invention according to claim 14 is a laser aligner characterized by said 
semiconductor laser of invention according to claim 13 being C mounting type. LD 
junction temperature can be lowered further, the reinforcement of each 
semiconductor laser can be carried out uniformly, and the exchange frequency of 
semiconductor laser decreases because the thermal resistance value between LD 
case and LD junction considers as C mounting type fewer than a 9mm tubing type 
thing. 

[0042] Invention according to claim 15 is a laser aligner characterized by said 
semiconductor laser and having electric insulation and forming a thermally conductive 
good layer said maintenance block and in between in invention according to claim 13. 
[0043] Even if it can perform the electric insulation of semiconductor laser said 
semiconductor laser and by having electric insulation and having formed the thermally 
conductive good layer said maintenance block and in between and breakage by the 
surge takes place, it can prevent that two or more semiconductor laser is damaged to 
coincidence. 

[0044] In the laser aligner with which invention according to claim 16 exposes a record 
medium using two or more semiconductor laser The maintenance block with which 
two or more through holes were drilled, and two or more holders which are formed in 
said through hole and hold a lens and semiconductor laser, It is the laser aligner by 
which it is providing-adjustment device [ which enables adjustment of said each 
holder to the direction of an optical axis and said optical axis and perpendicular 
direction of said lens ]. cooling means, and flexible thermal-conductivity sheet which 
conducts heat of each of said holder to said cooling means characterized. 
[0045] By cooling the heat of the holder with which semiconductor laser was prepared 
using a cooling means through a thermally conductive sheet, two or more 
semiconductor laser can be cooled to homogeneity, the reinforcement of each 
semiconductor laser can be carried out uniformly, and the exchange frequency of 



semiconductor laser decreases. 

[0046] Furthermore, even if it performs the optical axis of each semiconductor laser, 
and focus adjustment by having used the flexible heat conductive heat sheet using an 
adjustment device, a cooling property does not change. Invention according to claim 
1 7 is a laser aligner characterized by said cooling means of invention according to 
claim 16 consisting of the Peltier device by which said thermally conductive sheet was 
attached in the heat-receiving side, a fin attached in the heat sinking plane of this 
Peltier device, and a fan who cools this fin. 

[0047] By having used the Peltier device, semiconductor laser can be cooled to 
desired temperature below to a room temperature, the reinforcement of each 
semiconductor laser can be carried out uniformly, and the exchange frequency of 
semiconductor laser decreases. 

[0048] Invention according to claim 18 is a laser aligner characterized by establishing 
the ventilation means which applies a wind to said maintenance block of invention 
according to claim 16, and said cooling means. By having established the ventilation 
means which applies a wind to said maintenance block and said cooling means, said 
maintenance block and dew condensation of said cooling means can be prevented, and 
failure of the semiconductor laser by dew condensation can be prevented. 
[0049] Invention according to claim 19 is a laser aligner characterized by forming a 
thermal break in the front face of said holder of invention according to claim 16. and 
said cooling means. By having formed the thermal break in the front face of said holder 
and said cooling means, dew condensation of said holder and said cooling means can 
be prevented, and failure of the semiconductor laser by dew condensation can be 
prevented. 

[0050] Invention according to claim 20 is a laser aligner characterized by establishing 
a masking means to surround the pass of a beam by which outgoing radiation is carried 
out from said semiconductor laser in invention according to claim 16. 
[0051] By having established a masking means to surround the pass of a beam by 
which outgoing radiation is carried out from said semiconductor laser, a gap of the 
optical axis by flow of air does not take place. Invention according to claim 21 is a 
laser aligner characterized by preparing a thermal break between said maintenance 
blocks and housings of invention according to claim 1 6. 

[0052] By having prepared the thermal break between said maintenance blocks and 
housings, a maintenance block can be made to be able to become independent 
thermally, the cooling effectiveness of a cooling means can be raised, the temperature 
of semiconductor laser can be cooled to homogeneity, the reinforcement of each 
semiconductor laser can be carried out uniformly, and the exchange frequency of 
semiconductor laser decreases. 

[0053] Invention according to claim 22 is a laser aligner characterized by having been 
arranged in the vertical direction, having prepared the heat pipe with which the upper 



part side contacts said cooling means, and attaching said thermally conductive sheet 
in the lower part side of said heat pipe in invention according to claim 1 6. 
[0054] By using a heat pipe, two or more semiconductor laser can be cooled with one 
cooling means. Moreover, a heat pipe can be arranged in the vertical direction, the 
upper part side can contact said cooling means, and the heat transport capacity of a 
heat pipe can be heightened by having attached said thermally conductive sheet in the 
lower part side of said heat pipe. 

[0055] Invention according to claim 23 is a laser aligner characterized by having 
prepared two or more fins in said holder of invention according to claim 17. and 
attaching said thermally conductive sheet in said fin. 

[0056] By having prepared two or more fins in said holder, and having attached said 
thermally conductive sheet in said fin. the touch area of a holder and a thermally 
conductive sheet can be secured widely, thermal conductivity can be raised, and 
semiconductor laser can be cooled more. 

[0057] An anisotropy is in a thermally conductive sheet especially, and it is effective 
when the thermal conductivity of the thickness direction is a low thermally conductive 
sheet. In the laser aligner with which invention according to claim 24 exposes a record 
medium using two or more semiconductor laser The maintenance block of the shape 
of a strip of paper established so that a longitudinal direction might become in the 
vertical direction. Two or more semiconductor laser prepared in this maintenance 
block along with the longitudinal direction. Two or more Peltier devices prepared so 
that a heat-receiving side might contact this each semiconductor laser. It is the laser 
aligner characterized by providing a Peltier device cooling means to be formed in the 
upper part of said maintenance block, and to cool the heat sinking plane of said Peltier 
device, and the heat transport means which tells the heat generated in the heat 
sinking plane of each of said Peltier device to said Peltier device cooling means. 
[0058] By forming the heat generated in the heat sinking plane of each of said Peltier 
device in the upper part of said maintenance block, and carrying out using a heat 
transport means to a Peltier device cooling means to cool the heat sinking plane of 
said Peltier device, two or more semiconductor laser can be cooled with one cooling 
means, and equipment can be miniaturized. 

[0059] Moreover, by having used the Peltier device, semiconductor laser can be 
cooled to desired temperature below to a room temperature, the reinforcement of 
each semiconductor laser can be carried out uniformly, and the exchange frequency 
of semiconductor laser decreases. 

[0060] Invention according to claim 25 is a laser aligner characterized by said heat 
transport means of invention according to claim 24 being a heat pipe. When the heat 
transport means arranged in the vertical direction is a heat pipe, heat transport 
capacity can be heightened. 

[0061] Invention according to claim 26 is a laser aligner characterized by making 



temperature of the heat sinking plane of said Peltier device of invention according to 
claim 24 into 20 degrees C or more less than 80 degrees C. It boils having made 
temperature of the heat sinking plane of said Peltier device into 20 degrees C or more 
less than 80 degrees C, and more, the heat transport capacity of a heat pipe can be 
heightened, the size of a heat pipe can be miniaturized, or the need number of a heat 
pipe can be lessened, and the miniaturization of equipment can be attained. 
[0062] Invention according to claim 27 is a laser aligner characterized by establishing 
the ventilation means which applies a wind to said maintenance block of invention 
according to claim 24. and said heat transport means. 

[0063] By having established the ventilation means which applies a wind to said 
maintenance block and said heat transport means, said maintenance block and dew 
condensation of said heat transport means can be prevented, and failure of the 
semiconductor laser by dew condensation can be prevented. 

[0064] Invention according to claim 28 is a laser aligner characterized by forming a 
thermal break in said maintenance block of invention according to claim 24. By having 
formed the thermal break in said maintenance block, dew condensation of a 
maintenance block can be prevented and failure of the semiconductor laser by dew 
condensation can be prevented. 

[0065] Invention according to claim 29 is a laser aligner characterized by establishing 
a masking means to surround the pass of a beam by which outgoing radiation is carried 
out from said semiconductor laser of invention according to claim 24. 
[0066] By having established a masking means to surround the pass of a beam by 
which outgoing radiation is carried out from said semiconductor laser, a gap of the 
optical axis by flow of air does not take place. Invention according to claim 30 is a 
laser aligner characterized by preparing a thermal break between the housings which 
fix said maintenance block and said maintenance block of invention according to claim 
24. 

[0067] By having prepared the thermal break between the housings which fix said 
maintenance block and said maintenance block Can make a maintenance block 
become independent thermally and the cooling effectiveness of a Peltier device 
cooling means is raised. Invention according to claim 31 to which the temperature of 
semiconductor laser can be cooled to homogeneity, the reinforcement of each 
semiconductor laser can be uniformly carried out, and the exchange frequency of 
semiconductor laser decreases In the laser aligner which exposes a record medium 
using two or more semiconductor laser It is the laser aligner characterized by 
providing a maintenance block, the semiconductor laser of two or more C mounting 
types formed in this maintenance block, said maintenance block, and the layer that 
has the electric insulation formed between said semiconductor laser, and becomes 
with the thermally conductive good quality of the material. 

[0068] By using C mounting type semiconductor laser with the thermal resistance 



value lower than 9mm tubing type semiconductor laser between LD case and LD 
junction. LD junction temperature can be lowered, the reinforcement of each 
semiconductor laser can be carried out uniformly, and the exchange frequency of 
semiconductor laser decreases. 

[0069] Furthermore, even if it has the electric insulation formed between said 
maintenance block and said semiconductor laser, it can perform the electric insulation 
of semiconductor laser by having prepared the layer which becomes with the 
thermally conductive good quality of the material and breakage by the surge takes 
place, it can prevent that two or more semiconductor laser is damaged to coincidence. 
[0070] In the laser aligner with which invention according to claim 32 exposes a record 
medium using two or more semiconductor laser The maintenance block with which it 
became with the quality of the material with the high heat conductivity, and two or 
more semiconductor laser was prepared, The heat sink prepared so that pons delivery 
of two or more two or more Peltier device [ which were prepared in this maintenance 
block ] and these Peltier device top might be carried out, It is the laser aligner 
characterized by making the spacer of the metal which **** and absorbs dispersion in 
the height of two or more of said Peltier devices between said Peltier devices and said 
heat sinks or between said Peltier devices and said maintenance blocks intervene. 
[0071] By having prepared two or more Peltier devices in the maintenance block, it 
can cool more. Furthermore, between said Peltier devices and said heat sinks. Or by 
making the spacer of the metal which absorbs dispersion in the height of two or more 
of said Peltier devices intervene between said Peltier devices and said maintenance 
blocks Even if the height of two or more Peltier devices differs, between a Peltier 
device and heat sinks, Or an opening cannot occur between a Peltier device and a 
maintenance block, but heat can be efficiently transmitted to a heat sink from a 
Peltier device from a maintenance block to a Peltier device, semiconductor laser can 
be cooled efficiently, and the reinforcement of the semiconductor laser can be carried 
out. 

[0072] In the laser aligner with which invention according to claim 33 exposes a record 
medium using two or more semiconductor laser The maintenance block with which it 
became with the quality of the material with the high heat conductivity, and two or 
more semiconductor laser was prepared. A cooling means to be formed in this 
maintenance block and to cool said semiconductor laser, A quantity of light detection 
means to detect the quantity of light from said semiconductor laser, and a 
temperature detection means to detect the temperature of said maintenance block. It 
is the laser aligner characterized by having temperature, the table on which the 
relation of the quantity of light was recorded, and the control section which 
incorporates the signal from said quantity of light detection means and said 
temperature detection means, and detects the bad condition of said cooling means as 
compared with said table at the time of a calibration. 



[0073] A quantity of light detection means to detect the quantity of light from said 
semiconductor laser, and a temperature detection means to detect the temperature 
of said maintenance block. By having prepared the control section which detects the 
bad condition of said cooling means as compared with said table by incorporating the 
signal from said quantity of light detection means and said temperature detection 
means at temperature, the table on which the relation of the quantity of light was 
recorded, and the time of a calibration At the time of a calibration, the bad condition of 
a cooling means including a temperature detection means is known, and the 
reinforcement of the semiconductor laser can be carried out at it. 
[0074] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is 
explained with reference to a drawing. In addition, this invention is not restricted to 
the gestalt of the implementation explained below. Moreover, although there is a 
publication which explains a terminological meaning by the following explanation, 
meaning of the vocabulary in the gestalt of operation is not explained to the last, and 
the meaning of the vocabulary of this invention is not restricted to this publication. 
[0075] <the whole equipment configuration and actuation> — drawing 10 is first 
explained for the whole image formation equipment configuration in which the laser 
aligner of the gestalt of operation of this invention was formed. 

[0076] The image recording equipment 21 of this operation gestalt is equipment which 
obtains the color proof for obtaining the proofreading object which checks a result of 
printed matter in advance from a digital picture signal. Before creating the printing 
version from a digital picture signal in specifically creating color printed matter The 
color proof which carries out simulation of the image which is printed with the printing 
version created from this digital picture signal, and is obtained from a digital picture 
signal is created. In order to inspect the existence of errors — whether errors, such 
as a layout, a color, and an alphabetic character, are in the image which a digital 
picture signal shows — and to check a result of printed matter in advance, it is 
equipment which creates a color proof 

[0077] Moreover, with the image recording equipment 21 of this operation gestalt, the 
thermosensitive ink sheet 23 and paper 25 are used as a record medium. The 
laminating of these ink sheet 23 and the paper 25 is carried out in the direction of an 
arrow head (main scanning direction) on the drum 27 by which a rotation drive is 
carried out with constant speed. The laser aligner 31 is moved in the direction of 
vertical scanning (it sets to drawing and is perpendicularly to space) by the driving 
gear 1 3 with constant speed. 

[0078] And according to a digital picture signal, by two or more laser beams by which 
outgoing radiation is carried out from the laser aligner 31, heating fusion of the ink 
sheet 23 is carried out, and it imprints on paper 25. 

It explains using drawing 1 and drawing 2 which show the example of a gestalt of 



<example of gestalt of the 1 st operation> the 1 st operation. In addition, drawing 1 is a 
front view and drawing 2 is the right side view of drawing 1 . 

[0079] the maintenance block 101 of the shape of a strip of paper which becomes in 
drawing 1 with the quality of the material with high heat conductivity, such as copper 
and aluminum, — the longitudinal direction — abbreviation ~ a perpendicular — it is 
arranged like and two or more semiconductor laser 103 is formed along with the 
longitudinal direction. 

[0080] In addition, the semiconductor laser 103 of these plurality is formed so that it 
may condense and may be condensed on the same straight line. One edge side of the 
longitudinal direction of the maintenance block 101. in the example of a gestalt of this 
operation, it is prepared on Peltier device 105 to which heat-receiving side 105a 
contacts the upper limit side of the maintenance block 101. the fin 107 attached in 
heat sinking plane 1 05b of Peltier device 1 05. and a fin 1 07. and the cooling means 1 1 1 
which consists of a fan 109 who cools a fin 107 is formed in the upper part. 
[0081] As shown in drawing 2 . it is prepared behind the maintenance block 101 so 
that the longitudinal direction of the maintenance block 101 may be met. and the heat 
pipe 1 13 as a heat transport means to convey the heat of the maintenance block 101 
to Peltier device 105 is formed in it. 

[0082] And as shown in drawing 1 , the unit A which consists of these maintenance 
block 101. semiconductor laser 103, a cooling means 111. and a heat pipe 113 is 
formed through the heat insulator 123 made of the synthetic resin as a thermal break 
on the housing 121. 

[0083] In addition, in the example of a gestalt of this operation, in each unit A, the 
thermal conductivity of the maintenance block 101 was carried out to more than 120 
W/m and **, and spacing of semiconductor laser 103 and a heat pipe 113 was set to 
50mm or less. An example explains this reason. 

[0084] moreover, the laser beam which carries out outgoing radiation from the 
semiconductor laser 103 of Unit A is condensed in the shape of a matrix on an 
abbreviation same flat surface — as — the longitudinal direction of the maintenance 
block 101. and abbreviation ~ two or more units A are arranged in the perpendicular 
direction. 

[0085] The substrate 131 with which the driver circuit which drives semiconductor 
laser 103 was prepared behind the maintenance block 101 on the other hand is formed, 
and the fan 133 who cools a substrate 131 behind a substrate 131 is formed. He is 
trying to put this fan's 133 wind in the example of a gestalt of this operation to the 
maintenance block 101, the cooling means 111. and a heat pipe 113. 
[0086] Moreover, a masking means 104 to surround the pass of a beam by which 
outgoing radiation is carried out from semiconductor laser 103 is formed in the 
maintenance block 101. Furthermore, the thermal break made of synthetic resin (for 
example, pasting of the sheet of polyethylene foam) is formed in the front face of the 



maintenance block 101, a heat pipe 113, and the cooling means 111. 
[0087] Next, the electric configuration of the example of a gestalt of this operation is 
explained using drawing 3 . In drawing, the signal from a temperature detection means 
501 to detect the temperature of the maintenance block 101. and the temperature 
detection means 501 is incorporated to each unit A, and the control section 503 which 
drives Peltier device 1 05 of the cooling means 1 1 1 is formed in it. 
[0088] Furthermore, between the drum and the laser aligner, a quantity of light 
detection means 505 to detect the quantity of light of each semiconductor laser 1 03 
of each unit A is established. And a control section 503 incorporates the signal from 
the quantity of light detection means 505 and the temperature detection means 501. 
and he is trying to detect the bad condition of the cooling means 1 1 1 as compared 
with temperature and the table 507 on which the relation of the quantity of light was 
recorded at the time of a calibration. 

[0089] The following effectiveness can, be acquired in the laser aligner of the 
above-mentioned configuration. 

(1) By cooling two or more semiconductor laser 103 with one cooling means 111, 
equipment becomes small. 

[0090] Heat transfer of the heat from each semiconductor laser 103 is carried out to 
the maintenance block 101. The heat by which heat transfer was carried out to the 
maintenance block 101 is cooled by the cooling means 1 1 1 through a heat pipe 113. 
[0091] Therefore, two or more semiconductor laser 103 can be cooled to homogeneity, 
the reinforcement of each semiconductor laser 1 03 can be carried out uniformly, and 
the exchange frequency of semiconductor laser 103 decreases. Moreover, two or 
more semiconductor laser 1 03 and the thermal conductivity of a heat pipe 1 1 3 are 
carried out to more than 120 W/m and **. it can cool below to the temperature of a 
request of two or more semiconductor laser 1 03, and the reinforcement of two or 
more semiconductor laser 103 can be carried out to having set spacing of 
semiconductor laser 103 and a heat pipe 1 13 to 50mm or less. 

[0092] (2) Even if it forms two or more units A, two or more semiconductor laser in 
each unit A can be cooled to homogeneity, the reinforcement of each semiconductor 
laser 103 can be carried out uniformly, and the exchange frequency of semiconductor 
laser 103 decreases. 

[0093] Furthermore, good exposure can be performed by having arranged two or more 
units A so that the laser beam which carries out outgoing radiation from the 
semiconductor laser 1 03 of Unit A may be condensed in the shape of a matrix on an 
abbreviation same flat surface. 

[0094] (3) By having used Peltier device 105. the temperature of semiconductor laser 
103 can be cooled to the temperature of the request below a room temperature 
(ordinary temperature). Therefore, the reinforcement of each semiconductor laser 103 
can be carried out uniformly, and the exchange frequency of semiconductor laser 



decreases. 

[0095] (4) Since a heat pipe 11 3 is also perpendicularly arranged by arranging the 
maintenance block 101 so that a longitudinal direction may turn into an abbreviation 
perpendicular direction, heat transport capacity can be heightened and two or more 
semiconductor laser 103 can be cooled to homogeneity. 

[0096] (5) Using a fan 133, by applying a wind to the maintenance block 101, a heat 
pipe 113, and the cooling means 111. dew condensation of the maintenance block 101, 
a heat pipe 1 1 3, and the cooling means 1 1 1 can be prevented, and failure of the 
semiconductor laser 103 by dew condensation can be prevented. 
[0097] (6) By having established a masking means 104 to surround the pass of a beam 
by which outgoing radiation is carried out from semiconductor laser 103. a gap of the 
optical axis by flow of air does not take place. (7) By having formed the thermal break 
in the front face of the maintenance block 101. a heat pipe 113, and the cooling means 
111, dew condensation of the maintenance block 101, a heat pipe 113. and the cooling 
means 111 can be prevented, and failure of the semiconductor laser 103 by dew 
condensation can be prevented. 

[0098] (8) By having formed the heat insulator 123 between the maintenance block 
101 and the housing 121. the maintenance block 101 can be made to be able to 
become independent thermally, the cooling effectiveness of the cooling means 1 1 1 
can be raised, the temperature of semiconductor laser 103 can be cooled to 
homogeneity, the reinforcement of each semiconductor laser 1 03 can be carried out 
uniformly, and the exchange frequency of semiconductor laser 1 03 decreases. 
[0099] (9) By having incorporated the signal from a temperature detection means 501 
to detect the temperature of the maintenance block 101. and the temperature 
detection means 501, and having formed the control section 503 which drives Peltier 
device 105, it can hold below to the temperature of a request of all the semiconductor 
laser 103 prepared in the maintenance block 101. and the reinforcement of all the 
semiconductor laser 103 prepared in the maintenance block 101 can be carried out. 
[0100] Moreover, since the temperature conditions in each unit differ when a unit 
carries out temperature control of one loop formation to those with two or more, and 
two or more whole units of those, in some units, too much cooling which is easy to 
cause dew condensation etc, has done enough, and in some units, cooling may be 
insufficient and it may have influence on semiconductor laser. - 

[0101] However, like the example of a gestalt of the above-mentioned implementation, 
even when two or more units are arranged, the signal from a temperature detection 
means 501 to detect the temperature of the maintenance block 101 for every unit, 
and the temperature detection means 501 is incorporated. By forming the control 
section 503 which drives Peltier device 105. it can hold below to the temperature of a 
request of all the semiconductor laser 103 prepared in each maintenance block 101. 
and the reinforcement of all the semiconductor laser 103 prepared in each 



maintenance block 101 can be carried out 

[01 02] (1 0) A quantity of light detection means 505 to detect the quantity of light from 
semiconductor laser 103. A temperature detection means 501 to detect the 
temperature of the maintenance block 101, and temperature and the table 507, on 
which the relation of the quantity of light was recorded. By having incorporated the 
signal from the quantity of light detection means 505 and the temperature detection 
means 501 at the time of a calibration, and having formed the control section 503 
which detects the bad condition of the cooling means 1 1 1 as compared with the table 
507 At the time of a calibration, the bad condition of the cooling means 1 1 1 including 
the temperature detection means 501 is known, and the reinforcement of the 
semiconductor laser 1 03 can be carried out at it. 

[0103] In addition, this invention is not limited to the example of a gestalt of the 
above-mentioned implementation. For example, in the example of a gestalt of the 
above-mentioned implementation, although two or more trains of semiconductor laser 
103 prepared in the longitudinal direction of an attachment component 101 were a 
single tier, there may be. 

[0104] Moreover, although heat-receiving side 105a used what consists of Peltier 
device 105 which contacts the upper limit side of the maintenance block 101. a fin 107 
attached in heat sinking plane 105b of Peltier device 105. and a fan 109 prepared on 
the fin 107 as a cooling means 1 1 1 According to each refrigeration capacity of Peltier 
device 105, a fin 107. and a fan 109, you may be the combination of cooling 2 of a 
simple substance or these three cooling means. 

[0105] Furthermore, although the heat insulator 123 was made to intervene between 
the maintenance block 101 and a housing 121, a heat insulator may be coated on the 
pars basilaris ossis occipitalis of the maintenance block 109, or a housing 121. 
[0106] Moreover, others may be coated with an ingredient with the low heat 
conductivity although the thermal break made of synthetic resin (for example, pasting 
of the sheet of polyethylene foam) was prepared in the front face of the maintenance 
block 1 01 , a heat pipe 1 1 3, and the cooling means 111. 

[0107] Moreover, although the cooling means 1 1 1 was formed in the upper part of an 
attachment component 101 in the example of a gestalt of the above-mentioned 
implementation, when carrying out high density arrangement of the unit A which 
consists of the maintenance block 101, semiconductor laser 1 03, a cooling means 111, 
and a heat pipe 1 1 3, a configuration as shown in drawing 4 is desirable. 
[0108] Peltier device 105 to which, as for the cooling means 171, heat-receiving side 
105a contacts the upper limit side of the maintenance block 101 in drawing. The block 
1 73 of the thermally conductive good metal attached in heat sinking plane 1 05b of 
Peltier device 105, It consists of the maintenance block 101, the fin 177 prepared in 
the distant part, a fan 1 79 who sends a wind to a fin 1 77, and a heat pipe 1 75 with 
which one edge contacts the metal block 173 and the other-end section contacts a 



fin 1 77, respectively. 

[0109] According to the above-mentioned configuration, the high density arrangement 
of the maintenance block 101 can be carried out. Moreover, since constraint is lost in 
the size of a fin 1 77, a fin 1 77 can be enlarged and cooling effectiveness can be raised. 
[0T10] Moreover, it is also desirable to form two or more Peltier devices 105 of the 
cooling means 111. In this case, as shown in drawing 5 . when forming two or more 
Peltier device 105,105* with dispersion in height, and the fin 107 as a heat sink on the 
maintenance block 101. as shown in drawing 5 (a) Between Peltier device 105,105' and 
the maintenance blocks 101, Or as shown in drawing 5 (b). it is desirable to make the 
spacer 601 of the metal which absorbs dispersion in the height of two or more Peltier 
device 105.105' intervene between Peltier device 105,105' and a fin 107. 
[0111] By having prepared two or more Peltier device 105.105' in the maintenance 
block, it can cool more. Furthermore, by making the spacer 601 of the metal which 
absorbs dispersion in the height of two or more Peltier device 105,105' intervene Even 
if the height of two or more Peltier device 105,105' differs, between Peltier device 
105,105' and fins 107. Or an opening does not occur between Peltier device 105.105' 
and the maintenance block 101. To Peltier device 105.105', heat can be efficiently 
transmitted to a fin 107 from Peltier device 105.105' from the maintenance block 101. 
semiconductor laser can be cooled efficiently, and the reinforcement of the 
semiconductor laser can be carried out. 

[0112] The example of a gestalt of the 2nd operation is explained using <example of 
gestalt of the 2nd operation> drawing 6 . Drawing 6 (a) is a front view and drawing 6 (b) 
is the left lateral sectional view of the (a) Fig. 

[0113] In these drawings, two or more through holes 203 are formed in the 
maintenance block 201 made from a metal (for example, copper, aluminum) with the 
high heat conductivity. The C mounting type semiconductor laser 205 ****s in one 
opening of a through hole 203. and it is attached in it using 207. 

[0114] Moreover, it has electric insulation in the semiconductor laser 205 of the part 
to which the maintenance block 201 touches semiconductor laser 205, or the front 
face of the maintenance block 201, and the layer which becomes with the thermally 
conductive good quality of the material is formed in it. 

[01 1 5] The lens holder 213 holding a lens 21 1 is formed in opening of another side of a 
through hole 203. An adjustment device 231 can adjust this lens holder 213 to the 
direction of an optical axis, and the optical axis and perpendicular direction of a lens 
211. 

[0116] The adjustment device 231 of the example of a gestalt of this operation is 
formed in the periphery of opening of another side of a through hole 203. and the 
flange 233 of the shape of a cylinder with a flange which holds a lens holder 213 in the 
container liner section is used for it. 

[01 17] Installation with a flange 233 and a lens holder 213 inserts in hole 233b of body 



233a of a flange 233. and is performed by two set screws 235 which contact the outer 
case side of a lens holder 213. Therefore, a lens holder 213 becomes movable in the 
direction of an optical axis of a lens 21 1 by loosening the set screw 235. 
[01 18] Attachment with a flange 233 and the maintenance block 201 inserts in 233d of 
4 holes formed in flange section 233c of a flange 233, and is performed by the **** 
237 screwed in the maintenance block 201. In addition, it is chosen so that it may 
become smaller than the head diameter of 237, and it is larger than the path of 
the neck of **** 237. and a flange 233 (lens holder 21 3) is [ the path of 233d of holes 
is loosening **** 237. and ] movable [ a path ] in a direction perpendicular to the 
optical axis of a lens 21 1. 

[0119] Moreover, a cooling means 241 to cool the maintenance block 201 is formed in 
the top face of the maintenance block 201. According to the above-mentioned 
configuration, the following effectiveness can be acquired. 

[0120] (1) the quality of the material with the high heat conductivity — by providing Li, 
the maintenance block 201 with which two or more through holes 203 were drilled, two 
or more semiconductor laser 205 attached in one opening of a through hole 203. and a 
cooling means 241 to cool the maintenance block 201, from the case where the 
cooling means 241 is established, a degree of freedom is in arrangement and the 
cooling effectiveness of semiconductor laser 205 can be raised to semiconductor 
laser 205 each. 

[0121] (2) Direction adjustment and focal adjustment can be performed to each 
semiconductor laser 205 by holding a lens 21 1 and providing two or more lens holders 
213 attached in opening of another side of a through hole 204. and the adjustment 
device 231 which enables adjustment of each lens holder 213 to the direction of an 
optical axis, and the optical axis and perpendicular direction of a lens 21 1. 
[0122] (3) Due to forming semiconductor laser 205 and the lens holder 213 holding a 
lens 211, the relative location of a lens 211 and semiconductor laser 205 and a 
direction cannot change to the metaled maintenance block 201 with high 
reinforcement easily, and a gap of an optical axis cannot take place to it easily. 
[0123] (4) Due to cooling the maintenance block 201 of the quality of the material with 
the high heat conductivity with the cooling means 241, the temperature of an 
attachment component 210. a lens holder 213, a lens 211. and semiconductor laser 
205 can be reduced, there are few strains by thermal expansion and an optical-axis 
gap and a focus gap cannot take place easily. 

[0124] (5) LD junction temperature can be lowered further, the reinforcement of each 
semiconductor laser 205 can be carried out uniformly, and the exchange frequency of 
semiconductor laser 205 decreases because the thermal resistance value between LD 
case and LD junction considers semiconductor laser 205 as C mounting type fewer 
than a 9mm tubing type thing. 

[0125] (6) Even if it can perform the electric insulation of semiconductor laser 205 



semiconductor laser 205 and by having electric insulation and having formed the 
thermally conductive good layer the maintenance block 201 and in between and 
breakage by the surge takes place, it can prevent that two or more semiconductor 
laser 205 is damaged to coincidence. 

[0126] The example of a gestalt of the 3rd operation is explained using <example of 
gestalt of the 3rd operation> drawing 7 . In addition, in the example of a gestalt of this 
operation, the same sign is given to the same part as the example of a gestalt of the 
2nd operation, and the overlapping explanation is omitted into it. 

[0127] In drawing, two or more through holes 303 are formed in the maintenance block 
301, The lens 21 1 and the holder 313 holding semiconductor laser 205 are formed in 
the through hole 203. 

[0128] It can consist of the thermally conductive good quality of the material (for 
example, aluminum, copper, etc.), and an adjustment device 231 can adjust the quality 
of the material of this holder 313 to the direction of an optical axis, and the optical 
axis and perpendicular direction of a lens 21 1 like the example of a gestalt of the 2nd 
operation. 

[0129] On the other hand, behind the holder 313. the heat pipe 331 arranged in the 
vertical direction is formed. A cooling means 339 by which the upper part of a heat 
pipe 331 consists of Peltier device 333, a fin 335. and a fan 337 is established. 
[0130] And the heat of a holder 313 gets across to a heat pipe 331 with the thermally 
conductive sheet (for example, graphite sheet) 341 which has the flexibility by which 
one edge was connected to the holder 313 and the other-end section was connected 
to the heat pipe 331. 

[0131] Moreover, the sheet of heat insulators, such as polyethylene foam, is stuck on 
the front face of the front face of a holder 313. a heat pipe 331 , and Peltier device 333. 
A masking means 351 to surround the pass of a beam by which outgoing radiation is 
carried out from semiconductor laser 205 is formed in the maintenance block 301. 
[0132] And the maintenance block 301 is established through the member 355 made 
of the synthetic resin as a thermal break on the housing 353. According to the 
above-mentioned configuration, the following effectiveness can be acquired. 
[0133] (1) By cooling the heat of the holder 313 with which semiconductor laser 205 
was formed using the cooling means 339 through the thermally conductive sheet 341. 
two or more semiconductor laser 205 can be cooled to homogeneity, the 
reinforcement of each semiconductor laser 205 can be carried out uniformly, and the 
exchange frequency of semiconductor laser 205 decreases. 

[0134] (2) Even if it performs the optical axis of each semiconductor laser 205. and 
focus adjustment by having used the flexible heat conductive heat sheet 341 using an 
adjustment device 231, a cooling property does not change. 

[0135] (3) By having used Peltier device 333. semiconductor laser 205 can be cooled 
to desired temperature below to a room temperature, the reinforcement of each 



semiconductor laser 205 can be carried out uniformly, and the exchange frequency of 
semiconductor laser 205 decreases. 

[0136] (4) By having stuck heat insulators, such as polyethylene foam, on the front 
face of the front face of a holder 313, a heat pipe 331. and Peltier device 333, dew 
condensation of the front face of the front face of a holder 313, a heat pipe 331, and 
Peltier device 333 can be prevented, and failure of the semiconductor laser 205 by 
dew condensation can be prevented. 

[0137] (5) By having established a masking means 351 to surround the pass of a beam 
by which outgoing radiation is carried out from semiconductor laser 205. a gap of the 
optical axis by flow of air does not take place. 

(6) By having formed the heat insulator 355 between the maintenance block 310 and 
the housing 353, the maintenance block 301 can be made to be able to become 
independent thermally, the cooling effectiveness of the cooling means 339 can be 
raised, the temperature of semiconductor laser 205 can be cooled to homogeneity, 
the reinforcement of each semiconductor laser 205 can be carried out uniformly, and 
the exchange frequency of semiconductor laser 205 decreases. 

[0138] (7) By using a heat pipe 331. two or more semiconductor laser 205 can be 
cooled with one cooling means 339. Moreover, a heat pipe 331 can be arranged in the 
vertical direction, the upper part side can contact the cooling means 339, and the heat 
transport capacity of a heat pipe 331 can be heightened by having attached the 
thermally conductive sheet 341 in the lower part side of a heat pipe 331. 
[0139] In addition, this invention is not limited to the example of a gestalt of the 
above-mentioned implementation. For example, you may make it apply the wind of the 
fan who cools the substrate 131 with which the driver circuit which drives 
semiconductor laser 205 was prepared prepared behind the maintenance block 301 
like the example of a gestalt of the 1st operation to the maintenance block 301. the 
cooling means 339. a heat pipe 331. and the thermally conductive sheet 341. If it does 
in this way. dew condensation of the maintenance block 301, the cooling means 339, a 
heat pipe 331. and the thermally conductive sheet 341 can be prevented, and failure of 
the semiconductor laser 205 by dew condensation can be prevented. 
[0140] Moreover, an anisotropy is in the thermally conductive sheet 341, if two or 
more fins 361 are formed in a holder 313 and the thermally conductive sheet 341 is 
attached in each fin 361 as shown in drawing 8 when the thermal conductivity of the 
thickness direction is low, the touch area of a holder 313 and the thermally conductive 
sheet 341 can be secured widely, thermal conductivity can be raised, and 
semiconductor laser 205 can be cooled more. 

[0141] The example of a gestalt of the 4th operation is explained using <example of 
gestalt of the 4th operation> drawing 9 . In drawing, two or more semiconductor laser 
403 prepared along with the longitudinal direction is formed in the maintenance block 
401 of the shape of a strip of paper established so that a longitudinal direction might 



become in the vertical direction. 

[0142] The heat-receiving side of Peltier device 405 is attached behind each 
semiconductor laser 403. The fin 413 and fan 415 as a Peltier device cooling means 
41 1 who cool the heat sinking plane of Peltier device 405 are prepared in the upper 
part of the maintenance block 401. 

[0143] And the heat sinking plane of each Peltier device 405 and the fin 413 of the 
Peltier device cooling means 411 are connected by the heat pipe 421 as a heat 
transport means, and the heat generated in the heat sinking plane of each Peltier 
device 405 is told to the fin 413 of the Peltier device cooling means 41 1 formed in the 
upper part of a maintenance block. 

[0144] And the temperature of the heat sinking plane of Peltier device 405 was made 
to become 20 degrees C or more less than 80 degrees C in the example of a gestalt of 
this operation. The substrate 431 with which the driver circuit which drives 
semiconductor laser 403 was prepared behind the maintenance block 401 on the other 
hand is formed, and the fan 433 who cools a Substrate 431 behind a substrate 431 is 
formed. He is trying to put this fan s 433 wind in the example of a gestalt of this 
operation to the maintenance block 401 and a heat pipe 421. 

[0145] Moreover, a masking means 441 to surround the pass of a beam by which 
outgoing radiation is carried out from semiconductor laser 403 is formed in the 
maintenance block 401. The maintenance block 401 is established through the 
member 423 made of the synthetic resin as a thermal break on the housing 441. 
[0146] According to the above-mentioned configuration, the following effectiveness 
can be acquired. 

(1) By forming the heat generated in the heat sinking plane of each Peltier device 405 
in the upper part of the maintenance block 401, and carrying out using the heat pipe 
421 as a heat transport means to the Peltier device cooling means 41 1, two or more 
semiconductor laser 403 can be cooled with one cooling means, and equipment can be 
miniaturized. 

[0147] (2) By having used Peltier device 405. semiconductor laser 403 can be cooled 
to desired temperature below to a room temperature, the reinforcement of each 
semiconductor laser 403 can be carried out uniformly, and the exchange frequency of 
semiconductor laser 403 decreases. 

[0148] (3) Since the heat pipe 421 is arranged in the vertical direction, it can heighten 
heat transport capacity. 

(4) It boils having made temperature of the heat sinking plane of Peltier device 405 
into 20 degrees C or more less than 80 degrees C, and more, the heat transport 
capacity of a heat pipe 421 can be heightened, the size of a heat pipe 421 can be 
miniaturized, or the need number of a heat pipe 421 can be lessened, and the 
miniaturization of equipment can be attained. 

[0149] (5) By having formed the fan 433 who applies a wind to the maintenance block 



401 and a heat pipe 421, the maintenance block 401 and dew condensation of a heat 
pipe 421 can be prevented, and failure of the semiconductor laser 403 by dew 
condensation can be prevented. 

[0150] (6) By having established a masking means 441 to surround the pass of a beam 
by which outgoing radiation is carried out from semiconductor laser 403, a gap of the 
optical axis by flow of air does not take place. 

(7) By having formed the heat insulator 423 between the maintenance block 401 and 
the housing 441, the maintenance block 401 can be made to be able to become 
independent thermally, the cooling effectiveness of the Peltier device cooling means 
41 1 can be raised, the temperature of semiconductor laser 403 can be cooled to 
homogeneity, the reinforcement of each semiconductor laser 403 can be carried out 
uniformly, and the exchange frequency of semiconductor laser 403 decreases. 
[0151] 

[Example] The invention-in-this-application person conducted the following 
experiments, and checked that the thermal conductivity of the maintenance block 101 
was desirable more than 120 W/m and ** if spacing of semiconductor laser 103 and a 
heat pipe 1 13 is 50mm or less in the example of a gestalt of the 1st operation. 
[0152] As shown in drawing 11 . eight semiconductor laser 103 was attached in the 
maintenance block 101 with which the cooling means 11.1 was formed in the upper 
part, and two heat pipes 113 were respectively formed in each side face of this 
maintenance block 101. 
[0153] 

In addition, 9mm tubing semiconductor laser heat pipe 113 of thermal conductivity:! 51 
W/m and ** semiconductor laser 103:rated quantity of light 1W of the maintenance 
block 101 : Fujikura Make. Plate-like and the working fluid the overall length of 265mm 
and whose cross-section configuration are 3x8mm are such [ the distance of L:30mm 
of the point of the water semiconductor laser 103 emitting light, and a heat pipe 113] 
a configuration. If semiconductor laser 103 is turned on by the optical output with 80% 
of the rated quantity of light of semiconductor laser 1 03 The temperature of the 
maintenance block 101 of an about [ semiconductor laser 103F ] which has the 
temperature of the maintenance block 101 of about 103Ns of semiconductor laser in 
the most distant location from the cooling means 1 1 1 in the nearest location from 1 6.2 
degrees C and a cooling means was 14.5 degrees C. 

[0154] Since the room temperature at this time was 25 degrees C, about 10 degrees C 
is able to cool. Like a general semiconductor device, semiconductor laser 103 has 
temperature dependence in a life, and can attain reinforcement by this cooling. 
[0155] Although the temperature gradient was 1.7 degrees C in the most distant 
location from the cooling means 111. and the nearest location when the minimum 
distance of the emitting light point location of semiconductor laser 1 03 and a heat 
pipe 113 was set to 30mm, even if there is an about 5-degree C temperature gradient. 



there are few problems, and. for this reason, spacing of 1 20W/mand**, semiconductor 
laser 103. and a heat pipe 113 of the thermal conductivity of the maintenance block 
101 should just be in 50mm or less. 
[0156] 

[Effect of the Invention] As stated above, according to invention according to claim 1. 
equipment becomes small by cooling two or more semiconductor laser with one 
cooling means. 

[01 57] Heat transfer of the heat from each semiconductor laser is carried out to a 
maintenance block. The heat by which heat transfer was carried out to the 
maintenance block is cooled by the cooling means through a heat transport means. 
[0158] Therefore, two or more semiconductor laser can be cooled to homogeneity, the 
reinforcement of each semiconductor laser can be carried out uniformly, and the 
exchange frequency of semiconductor laser decreases. Moreover, the thermal 
conductivity of said maintenance block is carried out to more than 120 W/m and **. it 
can cool below to the temperature of a request of two or more semiconductor laser, 
and the reinforcement of two or more semiconductor laser can be carried out to 
having set spacing of said semiconductor laser and said heat transport means to 
50mm or less. 

[0159] According to invention according to claim 2, equipment becomes small by 
cooling two or more semiconductor laser with one cooling means. Heat transfer of the 
heat from each semiconductor laser Is carried out to a maintenance block. 
[0160] The heat by which heat transfer was carried out to the maintenance block Is 
cooled by the cooling means through a heat transport means. Therefore, two or more 
semiconductor laser can be cooled to homogeneity, the reinforcement of each 
semiconductor laser can be carried out uniformly, and the exchange frequency of 
semiconductor laser decreases. 

[0161] The maintenance block of the shape of a strip of paper which comes with the 
quality of the material with the high heat conductivity in a unit according to invention 
according to claim 3. Two or more semiconductor laser prepared In this maintenance 
block along with the longitudinal direction, By having the cooling means formed in one 
edge side of the longitudinal direction of said maintenance block, and the heat 
transport means which is established so that the longitudinal direction of said 
maintenance block may be met. and carries out heat transfer of the heat of said 
maintenance block to said cooling means Even if it prepares two or more units, two or 
more semiconductor laser in each unit can be cooled to homogeneity, the 
reinforcement of each semiconductor laser can be carried out uniformly, and the 
exchange frequency of semiconductor laser decreases. 

[0162] Good exposure can be performed by having arranged two or more said units so 
that the laser beam which carries out outgoing radiation from said semiconductor 
laser of said unit may be condensed in the shape of a matrix on an abbreviation same 



flat surface. 

[0163] According to invention according to claim 4, you may be a Peltier device, air 
cooling, forced-air cooling, and either of the water cooling, and may be the 
combination of this. According to invention according to claim 5, the temperature of 
semiconductor laser can be cooled to the temperature of the request below a room 
temperature (ordinary temperature) by having used the Peltier device. 
[0164] Therefore, the reinforcement of each semiconductor laser can be carried out 
uniformly, and the exchange frequency of semiconductor laser decreases. The Peltier 
device which was prepared in one edge of said maintenance block as said cooling 
means according to invention according to claim 6, With said maintenance block, the 
fin prepared in the distant part, and the fan who sends a wind to this fin One edge 
supports direct or said Peltier device to the heat sinking plane of said Peltier device. 
The high density arrangement of the maintenance block can be carried out by the 
other-end section's having supported direct or said fin on said fin, and having 
constituted from a heat pipe which contacts the member which tells heat to said fin. 
respectively in the member which tells the heat of the heat sinking plane of said 
Peltier device. 

[0165] Moreover, since constraint is lost in the size of a fin, a fin can be enlarged and 
cooling effectiveness can be raised. According to invention according to claim 7, since 
a heat pipe is also perpendicularly arranged by arranging said maintenance block so 
that a longitudinal direction may turn into an abbreviation perpendicular direction, heat 
transport capacity can be heightened and two or more semiconductor laser can be 
cooled to homogeneity. 

[0166] Using a ventilation means, by applying a wind to said maintenance block, said 
heat transport means, and said cooling means, dew condensation of said maintenance 
block, said heat transport means, and said cooling means can be prevented, and, 
according to invention according to claim 8, failure of the semiconductor laser by dew 
condensation can be prevented. 

[01 67] According to invention according to claim 9, a gap of the optical axis by flow of 
air does not take place by having established a masking means to surround the pass of 
a beam by which outgoing radiation is carried out from said semiconductor laser. 
[0168] According to invention according to claim 10. by having formed the thermal 
break in the front face of said maintenance block, said heat transport means, and said 
cooling means, dew condensation of said maintenance block, said heat transport 
means, and said cooling means can be prevented, and failure of the semiconductor 
laser by dew condensation can be prevented. 

[0169] According to invention according to claim 11, by having prepared the thermal 
break between the housings which fix said maintenance block and said maintenance 
block, a maintenance block can be made to be able to become independent thermally, 
the cooling effectiveness of a cooling means can be raised, the temperature of 



semiconductor laser can be cooled to homogeneity, the reinforcement of each 
semiconductor laser can be carried out uniformly, and the exchange frequency of 
semiconductor laser decreases. 

[0170] According to invention according to claim 12, by having incorporated the signal 
from a temperature detection means to detect the temperature of said maintenance 
block, and this temperature detection means, and having prepared the control section 
which drives said cooling means, it can hold below to the temperature of a request of 
all the semiconductor laser prepared in the maintenance block, and the reinforcement 
of all the semiconductor laser prepared in the maintenance block can be carried out. 
[0171] Moreover, since the temperature conditions in each unit differ when a unit 
carries out temperature control of one loop formation to those with two or more, and 
two or more whole units of those, in some units, too much cooling which is easy to 
cause dew condensation etc. has done enough, and in some units, cooling may be 
insufficient and it may have influence on semiconductor laser. 

[0172] However, even when two or more units are arranged, by incorporating the 
signal from a temperature detection means to detect the temperature of said 
maintenance block for every unit, and this temperature detection means, and 
preparing the control section which drives said cooling means, it can hold below to the 
temperature of a request of all the semiconductor laser prepared in each maintenance 
block, and the reinforcement of all the semiconductor laser prepared in each 
maintenance block can be carried out. 

[0173] according to invention according to claim 13 — the quality of the material with 
the high heat conductivity — by providing Li. the maintenance block with which two or 
more through holes were drilled, two or more semiconductor laser attached in one 
opening of said through hole, and a cooling means to cool said maintenance block, 
from the case where a cooling means is established, a degree of freedom is in 
arrangement and the cooling effectiveness of semiconductor laser can be raised to 
semiconductor laser each. 

[01 74] Moreover, direction adjustment and focal adjustment can be performed to each 
semiconductor laser by holding a lens and providing two or more lens holders attached 
in opening of another side of said through hole, and the adjustment device which 
enables adjustment of said each lens holder to the direction of an optical axis, and 
said optical axis and perpendicular direction of said lens. 

[0175] Due to preparing semiconductor laser and the lens holder holding a lens, the 
relative location of a lens and semiconductor laser and a direction cannot change to 
the metaled maintenance block with high reinforcement easily, and a gap of an optical 
axis cannot take place to it easily. 

[01 76] Moreover, due to cooling the attachment component of the quality of the 
material with high thermal conductivity with a cooling means, the temperature of an 
attachment component, a lens holder, a lens, and semiconductor laser can be reduced. 



there are few strains by thermal expansion and an optical-axis gap and a focus gap 
cannot take place easily. 

[0177] According to invention according to claim 14, LD junction temperature can be 
lowered further, the reinforcement of each semiconductor laser can be carried out 
uniformly, and the exchange frequency of semiconductor laser decreases because the 
thermal resistance value between LD case and LD junction considers as C mounting 
type fewer than a 9mm tubing type thing. 

[0178] Even if according to invention according to claim 15 it can perform the electric 
insulation of semiconductor laser said semiconductor laser and by having electric 
insulation and having formed the thermally conductive good layer said maintenance 
block and in between and breakage by the surge takes place, it can prevent that two 
or more semiconductor laser is damaged to coincidence. 

[01 79] According to invention according to claim 1 6, by cooling the heat of the holder 
with which semiconductor laser was prepared using a cooling means through a 
thermally conductive sheet, two or more semiconductor laser can be cooled to 
homogeneity, the reinforcement of each semiconductor laser can be carried out 
uniformly, and the exchange frequency of semiconductor laser decreases. 
[0180] Furthermore, even if it performs the optical axis of each semiconductor laser, 
and focus adjustment by having used the flexible heat conductive heat sheet using an 
adjustment device, a cooling property does not change. According to invention 
according to claim 1 7, by having used the Peltier device, semiconductor laser can be 
cooled to desired temperature below to a room temperature, the reinforcement of 
each semiconductor laser can be carried out uniformly, and the exchange frequency 
of semiconductor laser decreases. 

[0181] According to invention according to claim 18, by having established the 
ventilation means which applies a wind to said maintenance block and said cooling 
means, said maintenance block and dew condensation of said cooling means can be 
prevented, and failure of the semiconductor laser by dew condensation can be 
prevented. 

[0182] According to invention according to claim 19, by having formed the thermal 
break in the front face of said holder and said cooling means, dew condensation of said 
holder and said cooling means can be prevented, and failure of the semiconductor 
laser by dew condensation can be prevented. 

[0183] According to invention according to claim 20. a gap of the optical axis by flow 
of air does not take place by having established a masking means to surround the pass 
of a beam by which outgoing radiation is carried out from said semiconductor laser. 
[0184] According to invention according to claim 21. by having prepared the thermal 
break between said maintenance blocks and housings, a maintenance block can be 
made to be able to become independent thermally, the cooling effectiveness of a 
cooling means can be raised, the temperature of semiconductor laser can be cooled to 



homogeneity, the reinforcement of each semiconductor laser can be carried out 
uniformly, and the exchange frequency of semiconductor laser decreases. 
[0185] According to invention according to claim 22. two or more semiconductor laser 
can be cooled with one cooling means by using a heat pipe. Moreover, a heat pipe can 
be arranged in the vertical direction, the upper part side can contact said cooling 
means, and the heat transport capacity of a heat pipe can be heightened by having 
attached said thermally conductive sheet in the lower part side of said heat pipe. 
[0186] According to invention according to claim 23. by having prepared two or more 
fins in said holder, and having attached said thermally conductive sheet in said fin, the 
touch area of a holder and a thermally conductive sheet can be secured widely, 
thermal conductivity can be raised, and semiconductor laser can be cooled more. 
[0187] An anisotropy is in a thermally conductive sheet especially, and it is effective 
when the thermal conductivity of the thickness direction is a low thermally conductive 
sheet. According to invention according to claim 24. by forming the heat generated in 
the heat sinking plane of each of said Peltier device in the upper part of said 
maintenance block, and carrying out using a heat transport means to a Peltier device 
cooling means to cool the heat sinking plane of said Peltier device, two or more 
semiconductor laser can be cooled with one cooling means, and equipment can be 
miniaturized. 

[0188] Moreover, by having used the Peltier device, semiconductor laser can be 
cooled to desired temperature below to a room temperature, the reinforcement of 
each semiconductor laser can be carried out uniformly, and the exchange frequency 
of semiconductor laser decreases. 

[0189] According to invention according to claim 25, when the heat transport means 
arranged in the vertical direction is a heat pipe, heat transport capacity can be 
heightened. According to invention according to claim 26. it boils having made 
temperature of the heat sinking plane of said Peltier device into 20 degrees C or more 
less than 80 degrees C. and more, the heat transport capacity of a heat pipe can be 
heightened, the size of a heat pipe can be miniaturized, or the need number of a heat 
pipe can be lessened, and the miniaturization of equipment can be attained. 
[0190] According to invention according to claim 27. by having established the 
ventilation means which applies a wind to said maintenance block and said heat 
transport means, said maintenance block and dew condensation of said heat transport 
means can be prevented, and failure of the semiconductor laser by dew condensation 
can be prevented. 

[0191] According to invention according to claim 28, by having formed the thermal 
break in said maintenance block, dew condensation of a maintenance block can be 
prevented and failure of the semiconductor laser by dew condensation can be 
prevented. 

[01 92] According to invention according to claim 29. a gap of the optical axis by flow 



of air does not take place by having established a masking means to surround the pass 
of a beam by which outgoing radiation is carried out from said semiconductor laser. 
[0193] By having prepared the thermal break between the housings which fix said 
maintenance block and said maintenance block according to invention according to 
claim 30 Can make a maintenance block become independent thermally and the 
cooling effectiveness of a Peltier device cooling means is raised. According to 
invention according to claim 31 to which the temperature of semiconductor laser can 
be cooled to homogeneity, the reinforcement of each semiconductor laser can be 
uniformly carried out, and the exchange frequency of semiconductor laser decreases 
By using G mounting type semiconductor laser with the thermal resistance value 
lower than 9mm tubing type semiconductor laser between LD case and LD junction, 
LD junction temperature can be lowered, the reinforcement of each semiconductor 
laser can be carried out uniformly, and the exchange frequency of semiconductor 
laser decreases. 

[0194] Furthermore, even if it has the electric insulation formed between said 
maintenance block and said semiconductor laser, it can perform the electric insulation 
of semiconductor laser by having prepared the layer which becomes with the 
thermally conductive good quality of the material and breakage by the surge takes 
place, it can prevent that two or more semiconductor laser is damaged to coincidence. 
[0195] According to invention according to claim 32. it can cool more by having 
prepared two or more Peltier devices in the maintenance block. 

[0196] Furthermore, between said Peltier devices and said heat sinks. Or by making 
the spacer of the metal which absorbs dispersion in the height of two or more of said 
Peltier devices intervene between said Peltier devices and said maintenance blocks 
Even if the height of two or more Peltier devices differs, between a Peltier device and 
heat sinks, Or an opening cannot occur between a Peltier device and a maintenance 
block, but heat can be efficiently transmitted to a heat sink from a Peltier device from 
a maintenance block to a Peltier device, semiconductor laser can be cooled efficiently, 
and the reinforcement of the semiconductor laser can be carried out. 
[0197] A quantity of light detection means to detect the quantity of light from said 
semiconductor laser according to invention according to claim 33, A temperature 
detection means to detect the temperature of said maintenance block, and 
temperature and the table, on which the relation of the quantity of light was recorded. 
By having incorporated the signal from said quantity of light detection means and said 
temperature detection means at the time of a calibration, and having prepared the 
control section which detects the bad condition of said cooling means as compared 
with said table At the time of a calibration, the bad condition of a cooling means 
including a temperature detection means is known, and the reinforcement of the 
semiconductor laser can be carried out at it. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a front view explaining the example of a gestalt of the 1 st operation. 
[Drawing 2] It is the right side view of drawing 1 . 

[Drawing 3] It is a block diagram explaining the 1st electric configuration of the 
example of a gestalt of operation. 

[Drawing 4] It is a block diagram explaining the example of a gestalt of other 
operations. 

[Drawing 5] It is a block diagram explaining the example of a gestalt of other 
operations. 

[Drawing 6] It is a block diagram explaining the example of a gestalt of the 2nd 
operation, and the (a) Fig. is a front view and the (b) Fig. is a left lateral sectional view 
of the (a) Fig. 

[Drawing 7] It is a block diagram explaining the example of a gestalt of the 3rd 
operation. 

[Drawing 8] It is a block diagram explaining the example of a gestalt of other 
operations. 

[Drawing 9] It is a block diagram explaining the example of a gestalt of the 4th 
operation. 

[Drawing 1 0] It is drawing explaining the whole image formation equipment 
configuration in which the laser aligner of the gestalt of operation of this invention was 
formed. 

[Drawing 1 1] It is drawing explaining the experiment of an example. 

[Drawing 12] the conventional conductor — it is drawing explaining the cooling 

approach of laser. 

[Description of Notations] 

101 Attachment Component 

103 Semiconductor Laser 

1 1 1 Cooling Means 

113 Heat Pipe (Heat Transport Means) 
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B:0*7 f > €) ?. So 

(2) 01 ziCTTsti^oic. m^(o^^m»\y-'>f3^m 

7o y ^ 1 ©«g|5{cti. 1 {it t < im^m(D< 

[0004] 

[5IW(^LJ;oi:-r5SIM] L*^b. ±im^<Oi¥^ 
[0 0 0 5] ( 1 ) ^^f^u—Hffi^^ic-^yi/g^x^^S 

(Dmti^i^^^t. mma^izmitL. nxhiai:*§„ 
^^dict^m-^T^. yryt^y^yt(Dmmi)m 

[0 0 0 6] (2) 01 zK^.r^oK. m.^<o^mw 

[0 0 0 7] ^LT, i|i^f*b-+i'«:?t^?^ai-et:5:V^ 

mm&timhQt^o :^^m(Dsmi. <i(D^orj.mmc 

[0 0 0 8] 

m»^mytt^u—*fm^mmic^\^^x. m&mm(DM 

mtiunyoy^nmBmm^i 2ow/m 
[0 0 0 9] m^(^^m'^\^-^n:-'2>(r)nnmrQn 

m^z.}L\zi.y). gBAVhSi:%5o ^^^f^U'—ff 
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[0 0 10] S^ra-y^ires^^n/cm. 

[0 0 1 1] tfc. HfffBffi#7'a-yi'OlS5e»*^l 2 
ow/m • Ti;i±i: *fffe^«lf*b-if i:WI3fl&$i3l 

[0 0 12] iS^a2tBK©^B^ti. :a|^(Oi}iaff^:^- 
20 5o 

[0 0 13] !f^-0£D?^a7¥gT?^ 

[0 0 14] unyu-y'^icBB-^nrmi. mmm^ 
[0 0 15] mm^3mm<Dm'm. tt«S2Eit©ig 

[0 0 16] hrtfC^gS^ScDSi'^t^aT'^S^ 

(^icr^-oxmifibntcm^(o^mi^u-^t. mtmn 
ru y ^©ft¥:??iDio-7ao4Sgi5ffl!jict5it e.n/-c?$a]# 

40 mm^mt^^-r^cticx*). =L-yh^miSLmifx 
[0 0 17] mm=i--y hcDME^iit*!^— *f'A^e.mtt 

Tt^nScfc^tc. Huiea^-y h^ffllSE^t fee tic cfc 
[0 0 18] »*JS4i2«©5IWfi. iS*«17!)S3<0 
50 ?S$iJS?&. 7j<?$©9^®'>*<i:t.lOT'fe 
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[0 0 19] -^;i/^x^?. ^m^i%. 7m<o^ 

[0 0 2 0] -^;b^x^?^ffli/^fcc: i:T\ 

[00 2 1] IS*a6t3«0%Bm. fS««l7!)S3<5D 

BffK'^;l'^x^?omffi£Dii^e;^;|,g|50tc, ffl 

15137-1' xc^^re^^gp^ttc^n^nas^-rsk 
[0 0 2 2] mt^i^m^^tLx. mtmnyv2y^(o 

ffiJi:iIStL<{i;ijfB-^;l/f-x^^:$r5if L. Huf2'^;U 

[002 3] y>(y(D^-(X\zMmiS^rs.<^r^^<D 
x\ y^y^:kmitT^nm^m^mi6^cti3^x^ 

atcMt2^}f7'a<y^;&SBgb. BUl2I^^JM¥S^t:- 
[0 0 2 4] fi#7^[S]A%Mil73(^fc;Q:;5J;^fCtulB^ 

[0 0 2 5] m^m8mm<DmMit. tmm 1 xi±2f2 
[00 2 6] mm^m^m^^x. wmunyay^^ m 
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BufB«^7D-y<^. mmm^m^m. wmnm^moyf^ 
mm±xt. mmic^^^^mii^\^-'>f(o^m^m±X' 

[0 0 2 7] M^agiBSo^^fi. m^mstmo^ 

B^{C*31/^TbuIB*5»{* U— »f m AtD/^ 
[00 2 8] HUtB^^ftU— lfA^?.ail^^n^f-A<D 

10 »c<i:§7tfiii<D-rn)b^ec^%v\ w^«i olaeo 

^^{iv W*]S 1 TbS 3 <DV^■fn7bHcfB«^D|gH^cDmilB 

[0 0 2 9] HuiB«^7"D-y^. mtmrnm^^. mm 

[0 0 3 0] wimmcomt lxh. vsim^<Dmi^ttn^ 

*s 1 T^s 3 cD\.^-rnmcmm(D^m<Dmm^nyo ^ 
^ tmmi^ytiy ^^m^t^mi^tomicwimm^ 
mime t^mmt-t^ v-^mn,^mxh^o 
[00 3 1] mm's^^yoy^twmunyuy^^m 

30 !f<D5^^gA^M'>-rSo 

[0 0 3 2] »rlftil(D<?lJi:LTa. »f,^14tOi«l>*tif^% 

a-T-^y-:/^^ mmi±(om\^'Unx'^j:^y~]'t''^^ 
i)m^t^^(Dxitrji\,\ m^m \ 2iB««fSH^ii. is 
s^iT^si 1 ©v^-rnAHciatc^DfgBgtcfet/^T. huIb 

1^m¥a*^6®^i^;S:^^)jA^T^ HulB?^i|i¥S*Sgi!i 

[00 3 3] Bimumyvi'y^(Dum^^&-r?>'u&^ 

[0 0 3 4] :^-yVifmLhK). ^©^StOOL-.yh 
^f*tjl:4Ll>'l/-7'©SS»^bfc^^. #>!ir<Da- 

y YX(ousmmm:r^^<ox\ -gsoa- «y hr-ti. 

50 ^iS^h^o 
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[0 0 3 5] L*>u =i-yh^m^^mLrcm'^v 
[0 0 3 6] m^m 1 3ie«oi§Bg{i. m^<D^mwi^ 

[0 0 3 7] ^G^^iDiSl^tfHT-^'J. ffi^<0Hii7t 

[0 0 3 8] X. l^^X^^^U mitSMjlTtcDffi:^© 
[003 9] ?Sje(Dial,>^S(D^jf7P>y^'tC. 

v-^t uyx^unt^\yyxt^)\^^t^m<'^^ c t 
r\ vyxt^mwiy-^tff^miim^jiiiLm. tjirja^^ 

[0 0 4 0] X. mimm(om^un(o^n^iFt^}^m 
^mxi^m^ctr. mm. vyX^^)W. vy 

[004 1] is^« 1 4 leeoigB^tt. lis^a 1 3 tee • 

(ry^^n<r>m%Z^mW (i, C v -^7 ^ h ^ ^ T'TS^ 
[0 0 4 2] ffi^^ 1 5fB««f6H^(±. IS«5 1 3fB» 
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[0 0 4 3] m&%m^V-^h. HUtB^ifyD-y^i: 
i: tc J: ») , U-if <D«m«i^MJ*fT* ^ i: i: A^T- 

[0 0 4 4] mim \ 6fB«©^^<i, 
10 Kii7v:ictgi^e,n. \^yXh^W\y-^h^umt^ 

m^<ot^}\^9h. i!m^t-f\^¥^mt\^yx<n)im-n^ 

BufB7lc;fflfcSit77fpji:(cpgnlH6i:-r§^S#g 
i:. J^^^Si:. H«jie^4-^;l':SfO|^^Si5IB?^aJ¥l5{c{5 

[0 0 4 5] ^mwiy—^fttmif^ixrct^ji^com^m 

20 -ff©5^^fi*^M'>-r^o 

[0 0 4 6] Mtc. ^mit(DmB.miy~hm\,^rz!ii: 

1 7tB«0%^{i, 6E«<D^H^©BijfB?^a]# 

fcy^yt. -iy^nn^t^yyyttt^ibr^^^ct 

[00 4 7] -^/l/^x^^^fflV^/cCtT. 

[0 0 4 8] 1 8nm<Dmmii. m^m 1 6fB« 
40 [004 9] m^m 1 9 iBic®ii§§(±, 1 e ib« 

)\^^. H5IB/fJP?@<DaS{c»rlSie^Jgfig L^c c i: fc ck 

[0 0 5 0] 11*^2 Q%^m.(Dmmt. mim. \ eiBic 

•0 [00 5 1] HulB^jif*^— !fA^6,aili$n-5lf-A(D 



11 

[0052] wimumra <> tmwto:>rsicmmm^ 

So 

[0 0 5 3] 2fe«<056W{i. B«« 1 6Eic 

[0 0 5 4] ^:-^/W:/«rffl^,^5il^:T^ JiSfODijiai 

mf^mmzmmu m^^Bm\tiy-h^mm^-h 20 
[0 0 5 5] ii^Ji2 3tm(o^mit. mi^m 1 yiaii 

— IfilTtSSTfeSo 

[0 0 5 6] mts.t-!^^\.z.mL<r>-7^iy^mfs mim 

So 

[0 0 5 7] 1#tc. ^ej914'>-h{cS:^14A^fet). J? 
©fSJfrn-y^i:, Sffiif7D>y^(c. •et0S^:^i&itc 

ME§^;b^x^^^©SS[Mffi{c|g5fe-rs»?rHU85'^ 
i: ^tf ^ T S b— If iS7^g«T^ So 

[0 0 5 8] mite^'^^>'i'^x^?^D)KMSJcfi4-rs^ 

So 50 
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[0 0 5 9] X. -^^l/^^x^^^ffll/^fcC i:T% ^i^f* 

#*j9f*b-if^-t«tcft^^fkT't. 

■»f<Dx^^jSA^M'>-rSo 

[0 0 6 0] m^m2 5tm<Dmm. m^-^zAuw. 

^ISirrsu— "fSJieSBT'feSc ±T73lRl»cEg$n 

ftl:^%iSi4i)Si:i:A^T'tSo 

[006 1] mim2 6tS«tD%^{i, ii5R]I2 4 IBS 
<D%0^©HufB^;L'^x^?cD^SI^B(DSg^ 2 0 "CJ-::(± 
8 0 °C*ffi i: Lfc C i: ^^^W. tt^ b-if St^^BTS 
So mitB^^l/^x«^©jK,^ffi<DfiS^2 0'CU±8 0 

^iS46SC i:*^Tt. b- hfUf<0'^^X^'hW.{tX' 
t/ct). t:-H^^-f'7'(Di^«M*Si(^'>^<-rSiii:A^T- 
gfiO/J^Mb^las^:i:*^T'tSo 

[0 0 6 2] Hl^^2 7 ia«cC>%B^{i. IS*]S2 413® 
C)|gS^©MIB«Jty o >y ^ , HuIBi5$Sj||#IStc®;& ^ r 

feSo 

[006 3] mZUnfa -y tulB^^iM^gtc®^ 

i^. nismmsim^m(of^m^m±x^. ngstcfcs^* 

Ix— >f <Dfi5(l^;&l5e±T t So 
[0 0 6 4] mmmz SlSeo^g^tt, tt5l?S2 4lBit 

stt-rsb— ifS)i£gST'$.So mEUi^yuy^icm 

T't> )^SJCcfcSiii«f*U— lfO*|ii^|»±T'*So 
[0 0 6 5] il*fl2 9tB«c'D5§0^{i. i»5t<]S2 413^ 
OlgHJfOtfltB^^i* U— If 6 ttl^^nS 
^SH-rS3i-\V^^|g^^tf reel t^^WLtt^ U— f 

®7t^g-PfcSo 

[0 0 6 6] HfisH*»»u— ifA^e.ai*t?nsif-Ao 
vix^affl-rsji'M/^^is^^tf/ciii^iCcko. ^m© 

}5ilffilK.j:S7tll!l<D-rn*^SilP.%l,\ ii*«3 0iB«<D 
mMit. mi^m 2 4 IBK^Ofge^tDmilBiSJ^rn yi'twi 

c i:^1t®i:f SW- 9'S7tS«T'feSo 
[00 67] mmunyu y ^ iimffBffi^ y ^ 
^■rSgi*tcDRgtc»r.%e^iSlt/cC i:{c J; t). 
n>y ^^.^MfcaSt^-t^Se: tA^Tt. ^^l/^^x^^J^ 

j^ai-rsc tA^Tt. if*-«tc*»^fb 

Tt. *®ftb-tf©3?g|MaA^iE'>-rSig«S3 IIB 

sjt-rsu— ifiiTtgBfctsi^T. unruy^t. m 
7 D -y ^ tc istf e. nfc^^o c v> > H ^ ^ T'o^ 
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[0 0 6 8] LD^-XtlDiy^y'!7i^3yrS(0mW: 
ftxfil*^ 9 m m g ^? f 7°£D¥^{* b— fiOfgl/^CvH;^ 

[0 0 6 9] mc. mtmnrayi/t. mB^mi^]y 
[0 0 7 0] mmms zmmcD^mu. mmo^mi^i^ 

tut B'^yl'^ X i: Huf 5 k - h > ^ i: <DF^. t fc ti . 
tatfi'^yl/^x^^iiBulBffiJf :/n ^ i: oF^tc. tijKJS 

[0 0 7 1] myuy^\zmL(D-<.)i^:Lm^^mi) 

[0 0 7 2] iSAt<53 3lSKcD|gB^{i, ftgjcD^t^WftU 

[0 0 7 3] md,^mwiy—^ii^^<oitm^ikm-^^ so 



(8) i!#ia2 0 0 1-3 3 2 806 

H 

[0 0 7 4] 

[0 0 7 5] <gS<D±f*«^SDWt>S-r\ *5gB^ 
[0 0 7 6] *^gS;g^(7Dp^KgSa2 1 BlBiJil^ 

mat. *5-EnBiJi%^ftfiic-r§{cs/coT. 

^SL. EnSiJtl<Of±±;!)'!(3^*Hu{i:St^-r5/c:ii)fC. ;!!7 
30 [0 0 7 7] $/c. *^j6lJgffi(DBfiIEfiS^B2 1 T' 

2 7±icmmtti^o u-ifs^sBs 1 

[0 0 7 8] ^LT. xv^^yl/BMS^tC^SUT. 

■ifs^tgBs i*^e.aii*$n^jti!tcDu-+rif-A{ci 

t), l'^^>'-h2 3«riD^jgi!!L. iK25t|g3fr 

[0 0 7 9] 0 1 fCtJV^T. ^•^7;b5:::'>AIP«D|^e 
^^(0igV>«HT^S®Mt«C©«Jt7"D<y^ 1 0 1 IC 

[0 0 8 0] i^. cnba^©4^^<*b— tf 1 0 3{i. 
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mm<DBmmTii±mcit. ^mm i o 5 a*<«^7a 

<y 1 0 1 <D±3SffifcSg^-r-5'^7l/^x^? 1 0 5 i:, 

'^/i/^x^? 1 0 5©mffii 0 5 biicm.t)mf^ti^ 
y^yioit. 7-c;/i .0 Tifc^tten. 7-1' yi 

0 7^J^Sl-r-57r:/l 0 9t;!3^e.:&§?^a]^ai 1 1 

[008 1] H2fc^-rJ:3tc, «lt7'a>y:> 1 0 1 O 

wgptca. unyti^y^i o i ©s^T^iRitcft^di^tc 

^tt 5)n, U^yu ^ 1 01 fl[)^«-'^;l/^x^? 1 0 10 
5'\ffi85M-r5»i^jM¥mi:LT©t-h^W7l 1 3*^ 

[0 0 8 2] ^LT, ancs^t-i^fc, iine.^^7 
□ -y 1 0 1 , ^mw\y-^ 10 3. 1 1 1 . 

b-h/l-ryi 1 3*^?>^?,rL->y h Afi. gi* 1 2 1 
±li:»r»iMi:LTiD^fig^SiKC»BfSi«l 2 3%/>LT 

[0 0 8 3] i^. *IISSom^JTti. h Ale 

fci/>T, unyx2y^\ 0 1 ©^esi*^ 1 2 ow/m 

• X\:X±.t If 1 0 3 t k- YfUfl 1 20 

3 i:(DHIl?:5 OmmJi(Ti:Lfc„ c:©ai{±, mmm 

[0 0 8 4] $fc. hAO^t^^f*!^— 1 0 3*^ 

mcmyt^n^xoicu^^u-y^ i o i o*#7jiBii: 

[0 0 8 5] UWzroy^i 0 1 ©ttSiSfCfi, i|£ 

1 3 1 fiw^ti. as 1 3 1 (onmamw. 1 3 

1 *}t»-r§ 7 7 > 1 3 3 &nTl^5o 30 

c CD7 7 > 1 33 (DM^unya -y ^ 1 0 

1, }^^#Sl 1 1, t:-h/^^7l 1 Sic'^X^Xd 
[0 0 8 6] X. Unruy'!7l 0 1 icli. 

■tf 1 0 3A^e.aii>f^n?>id'-Ao/^x^SHt?>jg^v^ 

?©1 0 4*W&nTV^?>« Mtc, e^7n-7^ 1 0 
1, ti-h/W7l 1 3, ?t^^Sl 1 lOgffitcti. 

[ 0 0 8 7 ] *j|fifi©J^^fi?!l©«mW^fi!t^0 3 40 

i^fay!^ 1 0 1 ©fiS^^m-r-5fia^^m¥S5 0 1 
i:^ fiftl^ai^SSO 1 A>6.«Dffi^«:I»!3iX^T. ?&ai 

?g 1 1 1 cD'^^b^i*? 1 0 5^mmt^um^5 o 

3i:*WltSnTi/^5o 

[oo8 8]$C)tc. K^Atu— tfaTtasiiop^tc 

(i, §iL-<y hAtD§it^»(*b— »f 1 0 3cD)t««ri^ai 

+ 7u-v'a ^^tti. sijgpgps 0 3 tt. 7t«i^m¥ 
S5 0 5 ti&mmm^m5 o i i:A^e.©®^*9{f5ii so 
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Sai:7fe«iOi8<?^A^tea?n/cx-7;i'5 0 7 i:Jt 

tSLT. Jtai^gi 1 i<D^ii^^m-rs<i;9fcLTv^ 

-So 

[0 0 8 9] ±mm&<Du-'*fm^mmic^^^rii. u 
( 1 ) m^(o^mwu—*f 1 0 3^-ocD^aj#g 1 1 

1 T-?^aJ-r S C Jc J: t) . ggAVjNS t 5o 

[0 0 9 0] ^4^3iftb— »f 1 0 3A^e,OlSa. ffijf7 
O-yi; 1 0 1 tceM$n§o ffif$7D-y^ 1 0 1 icB.m 

t[tircmii. k-h/W7i 1 3%/^LTj^aj^si i 

[0 0 9 1] J;^T. >f 1 0 3^i^- 

ft*^{tTt. ^t^»t*:b— 1 0 3©3^^MSAW>f 

^fc. m^(D^mwu-^'\ 0 3. t-h/w7i 
1 3<DmBmm^ 1 2 ow/m • xi;i.±i: l> 

— (fl 0 3i:k-h/W7'l 1 3i:©Hll*5 0mmJ^ 

Ti:L/cti;0. ri 0 3*mS<0fi 

aUT{c?^W-et. itSt©^»f*P-1f 1 0 3%fi#^ 

[009 2] (2) hA^«mtT?>, ^n- 

T't. #itiSH*b— If 1 0 3^-^tcft^^fbTt. ^ 

If 1 0 3<D3<i^S*W>f §0 
[0 0 9 3] ?C,fC, a-'y hA©^«|*U— If 1 0 3 

[0 0 9 4] (3) ^yi/^x^^i 0 5*fflv^/ci:i: 
T% If 1 0 3<DSS%^S (^S) J^T©filfr 

tfl 0 3^:-«|JcS^^Jjfb-et. f03^ 

[009 5] (4) S¥^fn]*%Sit7j|&ii:;S:5i9{i: 
ffi#7P-y^ 1 0 1 ;g:aHB-r^i:i:T\ it-h/^-T^l 

<:i:*<T't> *f 1 os^ri^-tcJ^aif 

[0 0 9 6] (5) 77>1 3 3^ffiV^T. «jt7a-y 
i?l 0 K l:-h^'^>r7l 1 3. J^ai^gl 1 HCM^ 
iT5Ci:{ci:i9. ^Jf7D<y^ 1 0 K k-h/V7 
1 1 3. i^m^f^l 1 1 ISStciS 
tf 1 0 3<DnLm^m±X^^o 

[0 0 9 7] (6) tf 1 0 3A^?.mit$ns 

b*-i.£D/^X^aH-r§Jg'\v^#g 1 0 4%Stf/cC i: 

(7) UnfUy^l 0 K t-h''V7l 1 3^ 

¥gl 1 lCiSffitc»r»e^mb/cCi:{c<tf), 
7n-y^ 1 0 K k-h/Vyi 1 3. l^iSi^Sl 1 1 



(10) 
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[0 0 9 8] i8) Un:/oy^ I 0 \ tmWl 2 I t 

1 0 i^mmc&iL^^^ctijn'^. i^ai^si 1 1 
(o^m^m^iSib. ^mwu—tn 0 3<Dsa^i^-tc 

[0 0 9 9] i9) unray^ I 0 KDum^tkmt 

5Sfi«ltli¥g5 0 1 fiS«ltb¥IS5 0 1 f}^^<Dm 10 
5 03i:^^tjrci:i:tc<}:D, Un^u^^ i o Uc^ 

[0 10 0] S/c. ^^DSatDn 

[0 10 1] Ljb^L. ±tBIISS5©JgSeriJ<Di'5tc. a- 

P-y^ 1 0 lOSa^^ffifSfifil^tH^gS 0 1 i:. 
Sa^^tti^aSO l*^e.^D^t^%5^•3^i^T\ •^;I/^x 
^^1 0 5^mmt^W&^5 0 3i:^m''f^ct:l,cX 
.13, ^«Jt:ra-y^ 1 0 1 icmi'f^ixrc^rco^mi^i' 

— >f 1 0 3^fi;Tao}gm:^T{C{S^T't> ^{SJtra-y 

^10 1 ictsnf^tifci^xcD^mi^u-'tfi 0 3^mm 

^itXt?,o 30 
[0 10 2] (1 0) If 1 0 3A^5,©7^«:& 

^l±S-r§7te«<l^tti#g5 0 5i, «^:/P<y^ 1 0 1<D 

ss^«^ffi-r5aa<tai¥S5 o 1 1. umtytm<om 
mc. ^m^m^ms o 5 ti^&^ia^ms 0 1 

cDfi^^^tiiAii^i. x-7>'l'5 0 7i:ltl?JbT. 

ISl 1 l<D^P^^tti-r5SiJSilg|55 0 3fc?:attfciIi: 

(ciD. >3y^ic. sfii^m^gso 1 

0 3^fi»lJ^fbT'*5o 40 

[0 1 0 3] 1^6. *fi0^ii. ±smm<Dmmi?ncmm-r 
gp** 1 0 1 <om^ifmcmifrzi^m^iy-'*f 1 0 3 
[0 1 0 4 ] X. '^m^m 1 1 1 1 LT. 1 0 5 

a*^^^:/n-y^' 1 0 l<D±Sffi{cSgS-r§'^;l/^x^ 

? 1 0 5 i:. ^;l/^xm^ 1 0 5(Dmmm 1 0 5 btc^J 
OUif^ti^y-fyi 07 7-01 0 7±{cistt^ 

n/c7r>'l 0 9 i:*''e%5t><0^:fflV>/cA% '^/l/f-x 
^?10 5, 7-1' >' 10 7, 7ry 1 0 9(D^-tl-?'nO 50 
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[0 10 5] Mtc, ffi^T'P-y^ 1 0 1 tmi^l 2 1 t 

(orsicmmti \ 2 3^-fY^t^tci}\ u^ra y^ 1 0 

9<DJSg|5. Xtix SftJl 2 i±tc»rf^«:3-x-<'>i^ 
[0 10 6] X, ffi^T'P-y^lOl. t-h/^-Y:/! 

1 3. 1 KDmmicii. -^^mmmo^mmm 

[0 1 0 7] X. ±sEmm(DBmmxn. ?^ai?si 1 
1 ^sifgptt 1 0 1 o^±mmi'frzi)K unzray^ 1 
01, ^mi^u-'f 10 3. Jtai^gi 1 1. t-h/^ 

[0 10 8] @tC:fel/^T. }%m^m 1 7 Hi. Siiffi 1 
0 5a ti'^U^fa -y ^' l O 1 0±iSffilc^g-r5'^;l/^ 
xS? 1 0 5 i:. ^;b^x^? 1 0 5©jK!affl 10 5b 
fc?!J0mte.n5*ig»tt<OctV^^)i©7"P<y^ 1 7 3 

i:. e^7D-y^^ 1 0 1 tmnrcmmcm<'f^n^y^ 
y\n t. y^yn i^m^'M^yryi i 9t. 

—IjiOmmti^^myoy^ 1 7 31C. {{&7]£DiSg|5A^7-f 

>i 7 7t^n€ns^-r5ii-h/'?-r:^i 7 5i:jt)>e. 
[0 10 9] ±smmc^tni. umyu >y ^ 1 0 1 % 

<rs.^(DX\ 7i'y 1 7 7*;^MtT't?#5]^^*ifi46 
[0 110] $fc. ?^ai#ISl 1 l©'^;U^x^? 1 0 

lt^<D'<;l/^x^^ 1 0 5. 1 0 5' n-hiyyi' 
tLX(07^y I 07 t^m^f^m-^. SIS (a) 
•rj:^{C. ^-'I'f-xll^l 0 5. 1 0 5' i:Sif7P-y 
^10 1 tcors. Sfcti. 05 (b) tc^-rJ:^{c. 
;l/^x^?1 0 5. 1 05' i:7'f>'l 0 7i:CDStc. 
^iSO'^^l/^x^? 1 0 5. 1 0 5' (DiS^Otf 
^r^iR-rS^JiOX-?— 9-6 0 1 ^ft&S^^Cttim 

[0 1 1 1] «it7P-y^{caSO'^;l'f-x«?l 0 
5, 1 0 5' ^|gttfcCi:{cj;f). J;»3J^;ai-r5Ci:A< 
T't^o ^5>(c, ^^0-?;l'^xm?l 0 5. 1 0 5' 
cDlg^cDtf e.Ot^M-r5^S©X'<— 9-6 0 1 
&^-li-S;:J:fcJ:»?. SStD'^/I/f-x^?! 0 5, lO 
5" ©iS^A'^S^^TV^Tt. '^yl'^x^?! 0 5, 1 
0 5' i:7-c>'i 0 7i:<D^. Sfttt, '^yl/^x^^i 

0 5, 10 5' tunray^ I 0 1 tcorsic^mM 
^■^t. umyu-y^ 1 0 1 fj^^^n^^jiM^ 105, 

1 0 5' 'v. '^^l/^x^? 1 0 5. 1 05' *^e)7-cy 
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CO 1 12] <m2<Dmm'^Bmm>me^m\^^x^2 
<omm(ommm^mmt^o me (a) aiEmm. me 
(b) li (a) m(Di^mmmmmr'$)^o 

[0 113] cn€)©0t43l,^T. S^e«$(DiSt/>#Jg 

0 3iD-:^©^ptc(i. C'^'yyh^^yco^i^u- lo 

[0 1 1 4] ^mWU-^2 0 5tUnyoy^2 

0 1 *^e-r5gi5»©^«ftb— If 2 0 5 1 L < imm 

[0 1 15] Ra7t2 0 3 0te^®MPtC{±. b>X2 

1 l*«#■r§^>'X:^-^;^^2 i 3*we>nTt->5o 

CObyX*;l/^2 1 3{iiiS^S2 3 ncJ;oT. u 
>X2 1 i0^liti:^iPii:. 7tetti:SB;^|B]i:(i:iS^nIfig 
i:%t>Ti/->5o 20 

[0 1 16] ^mmcommm<Dmm^m2 3 1 ti. 

2 0 3 offi;^oF,BP©^iticS:tt 6.n> rtagPT 
X*;I/^2 1 3*«it-r5o{f#Rlti«o:77^'>'2 3 

3^fflV^Tl/^?.o 

[0 117] 7^>'S/"2 3 3 tlyyXt^)l^'2 1 3 i:(D 
«Jf3f>ftt{±. y^yi^Z 3 3<DP3fSg|52 3 3 a ©7^:2 3 
3 h^mmL. UyXt-)WZ 1 3C[)^1.fgfffilClg|f« 
2':>(D-b-;' htfX2 3 STff^^nSo ti^oT. -fe-yb 
lf7.2 3 5^^i65Ci:T\ uyXt-'/iffz I 3i,iuy 

X2i i<Dytmy5\^\cj^9}^mtrj:^o 30 

[0 118] 7^>>'2 3 3i:^Jt:7n-y^'2 0 1 t(D 

mm. y^yi^z 3 3©offgp2 33c fcjgfig^ti/c 
4 o7^:2 3 3 d ^mmu un^u y^zoi icm^t 

Sfei;2 3 TT-ff^ct^n^o i^. ?\:2 3 3 d®S{i. 
1:2 3 7<DMtDflJ;'):;^t<. fciC 2 3 7 OpOgJ: »3 

/J^^<^?.c};^^cs^ft^T^3t), feC2 3 7^M46§<: 

i:T% ^^^v'^ 3 3 (UyXt-)\^^2 1 3) {4^>'X 

2 1 1 (D7tWii:SE*7?|ni{cJ^»jplBgi:%oTi>5o 

[0 119] X. unyuy^zo i(o±mat. 
yuy^zoi ^i^m-t?>nsi^mz a i ^^tstj-^tir 40 

[0 12 0] ( 1 ) f^e^*<DJSV>*fST'*'J, ffilS^O 

Ha?x 2 0 3 *^^s$nfc{s^y^D >y ^7 2 0 1 1 . mm 

-Rz QZ<r>-lzo:>WiU\z^^m^tvfmW.(n>^mWV 

-If 2 0 5 «j$7d >y 2 0 1 ^/tai-r §}^ai¥© 

2 4 1 a^Mii-rsciirtcit). If 2 0 5<H 

^tc. ?^a¥IS2 4 1 ^Ktt5^^<k(3. Eaicgifi 
^^t^b— lf2 0 5iO?^^^!)^^i^465t:i:A< 
T-tSo 50 
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[0 12 1] (2) 1^>'X2 1 1 ^ffiJ^L. «a7X2 0 
4 «Dffi;^«OBflPti:Bi 0 aSStCi U-yX*;!/^* 2 

1 Si:. ^vyXit^i\/¥z 1 3^1/>X2 1 lOT^Ifi:;? 

ipii:. %^hm.-n^}^\zmmpi^iLt^wm^^2z 

[0122] ( 3 ) ^]tcDiS^/^^H^Dmty a -y 2 0 

1 ^^^i^lx-Hf 2 0 5 i;lx>X2 1 1 n:<§mt^\y 
>'X*7l/^2 1 Ziin:m^^^hX\ \yyX2 1 1 fcifi 
mw\y-^2 0 5 toffiWW^fiS. 73(fi]*'^fbLk:< 

[0123] ( 4 ) SifE»*©i^l.^*JH(0iS^7D -y ^ 

2 0 1 ^nn^^2 4 1 T'?fea]fsc: i:T\ ^^§1502 

1 0. ^>X>t^;^^2 1 3, \yyX2 1 1. ^^ftU— 
if 2 0 5©gg%f6T$-t^?)Ci:*'iTt. ^P?ifcj:5 

[0 12 4] (5) lf2 0 5^LD'5r-xi: 

— f 2 0 5^-<${cS^^{bT-t. If 2 0 5 

[0 12 5] (6) tf2 0 5i:. ffi^7D-y 

^2 0 1 t.mAx.mmmm.niMx.. iie»tt©<fcv^M% 

JBfigLfeCtfCit). tf2 0 5«D«»W*6iS 

Tt. mmo^^mi^i—^zo stmmicmmt^ct 

[0 12 6] <^3^D||)l©mlt^lJ>^7;&ffll,^T. ^ 

[0 12 7] 0(c43t^T. mn-/tiy^30 UCti. ffl 
l!S{OMii7\3 0 3ti^mm-^tlT\,^^o Ma7^2 O 3(C 

tt. 1x^X2 1 1 ^ma^u—^z 0 5*m#-r5* 

;l'^3 1 3*Wtt5>nTV^.g.. 
[0 12 8] C<Dts)V^3 1 3(D#H{±. iie»tt©J: 
(/^tfS (.m^lf. 7)1^-'>L.. mm) ^2 

(omm<Dmmmtmmicmm^$^z 3 1 tc j;ot. b> 
X2 1 i(o^m:fjmt. ^mtmmn^ticmm^mt 

[0 1 2 9] -7?. *;b^*3 1 3o^7?tctt, ±-ryji^ 

tBHS^nfcki-h/Vys 3 1 A^K:ite>nTV>5o I: 
-h/W^S 3 1 (D±mi.. ^;l/f-x«^3 3 3. y^ 
>3 3 5. 7T>3 3 7*>e.*§?^51#g3 3 9*<|g(t 

CO 1 3 0] ^LT. -73©iSgPA^'t>;l':5^3 1 3tC. ffi 
:^©«|gP*^l:-h^W7'3 3 1 KS^^n/cnl^tt^^ 
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CO 1 3 1] X. 4-^;i/^"3 1 sto^ffi, t-h/'?-i':r3 
3 1, ^;U^x^^ 3 3 30gffi(c{i, .-J^ux^by^ 

AtD/^X«:affl-ri,3i'\i,>#g3 5 i^wsnTv-* 

So 

[0 13 2] ^LT. «^7D-y^3 0 1 tt«:3 5 
3±fc»r^StLTtD^fig^fliS<Dgl5^^3 5 5;&/^LT 
SltetlTV^So ±ie«fi!tlcj:ntf. J^T®J;dJS:X&« 

[0 13 3] (1) ^mWly~^2 0 5A"«1Stj-e.nfc^x 

■9-'2 0 5^-«tfi#^fkT't. ¥»i*b-if 2 0 5<SD 

[0 13 4] (2) nr^14©f^gfKJi^-h3 4 l^m^ 
r!iCtX\ iig^g2 3 1 ^ffll/>Tfi>^(D^«f*b-Hf 

[0 13 5] (3) -^;l/5^x«?3 3 S^fflV^fcili; 

T\ ¥»ttb-^f2 0 5^^fij.xT{cmsogje*T-;^ 

iS^fbTt. ^^ttU— »f2 0 5cD3^^S*W>-r5o 
[0 13 6] (4) >t^;^^3 1 3©gm tl-h/Vy 
3 3 1. ^;l'f-x^?3 3 3(0mM\^. '1?Uxf-py|g 
JS«^coK^$t;&ft6{^L;rcc:i;jcJ:»), *;l/^3 l 3<o' 
SB, t-h/V7'3 3 1. '^;Pf-x«?3 3 3tDgffi 
«D^II^B)5iJ:T't. j;5ifi«i*U— ?f 2 0 5®i!i!( 

[0 13 7] (5) iti2»(*b— tf2 0 5*^e)m*f$n-5 
tf-A(D/^X^SH-r§ii-^l,^¥g3 5 1 ^iSttfcCi: 

(6) «j#rn-y^3 1 oi:gi*3 5 3t<om\cmm^^ 

3 5 5^^t^fc<:i:tcj;»). ffiitra-y^3 0 1 ^I^W 
{CJiii^-tJ-SciiA^T't. i^a]¥g3 3 9<D?&a]5a^?: 

A^-et. (f2 0 5^-«(cfi*^^{tT-t. 

[0 13 8] (7) k-h/V:/3 3 1 ^rffll^SCi: 
T\ ^i!c<Di|i#f*U— tf2 0 5^—D(Onn^m2 3 9 

TyjmrW.L. ^cD±g|5ffliJA<?^3l^g3 3 

«ieSlttv/- h 3 4 1 ^fc- h-'WT'S 3 1 <DTSP 

ffliJtcB^Dftctrci: tT\ t- h/U:fz 3 1 cDfjiftj^ftg 
[0 1 3 9] fia. ^^m^iiMSMmoBrnmicm^-t^ j 



2) 4$IB200 1 -3 32806 

22 

«^>^a-y^30 i(Dta5icstte.n/c. ^mw\y-'f 
2 0 5^igii)-r-5 K7'r^^0i^*t^{te>nrcS« 1 3 1 
^nmt^ y 7 i/nm^uw^u -y 3 0 1 . nm^wt 
339. t- Y/uzfz 3 1 , »ie^i4>'- h 3 4 nc 

•yiJ'3 0 1 . J^Sl^gS 3 9, \ , m 

Bm^iy- b 3 4 1 ©3gB5rBSi±T t. ISMt 
<f 2 0 5<Da!j|^;&l55±-et?)o 
10 [0 1 4 0] X, mB.m'&iy- h 3 4 1 {CS7?1S*^* 

^tC. *;l/^?'3 1 3JcS^(D7-i'>'3 6 l^mif. 

tni£. t^)i^3 1 3 iif^fi^ttv/- h 3 4 1 t(Dmm 
[0 14 1] <m4(omm(omi!^m>m9^mi^x. m 

If 4 0 3Awe.nTi/>5o 

[0 14 2] tf 4 0 3©^g|5lC{i. 

xm^4 0 5£0§:^ffiA^5Jt){<tlt€>nTl/^§„ ffl}f:rD 
•y^ 4 0 1 ©±g|Jt{i. '^;l/^x||^4 0 SCSI^E?: 

/^3gj-r5-<;i/^x^??^a]^g4 1 1 tLX(oy^>4 
istyyyAi 5 i:t)mf^txxi^?>o 

[0 14 3] •^LT. ^•^;l/^x*^4 0 5(DWLmm 
t. ^;l/^xS^?^a]¥IS4 1 i<D7-f>4 1 3i:fi. 
^^3M#Si:LT©t-h/^Y7'4 2 Uc^-oxmf^l^ 

0 #'^;i/^x«?4 0 scommmic^^t^mimn 
foy'^(D±mmif^nrc^/]y=^jim7nm^m4 1 

1 (D7'<y4 1 3^BX^i\^o 

[0 1 4 4] ^LT. :$imm<DmmmxHi. -^/b^x^ 

? 4 0 5 <DR^Bd©SS* 2 0 "C t(± 8 0 i: Jfe 5 

^oKLfco -15. UnyU'y^4 0 1 OtfgptCfi:, ^ 

mw\y-^4 0 3^wmt^ K^-r^^iHii^A^^ttenrc 

S«4 3 1 ATO&n, »«4 3 1 ©^gP{C{i»;K4 3 

1 ^n^t^yry 4 3 3A'!Ktte>nTv>;5o *IISS(^) 
jg^fi^JT'ti. z.<r>y7y4 3 3(Dm.^unyr3y^ AO 

) 1. t-h/W:/4 2 UCST-SidttLTi/^-So 
[0 14 5] X. Unyuy^AO 1 JCti, 

•f 4 0 3A^5>ttj*f$n5ii:-A(D/ix^aH-r^ji'\v> 
?g4 4 lAwenTi/^So u.nyuy^4 o ui. 

gi*4 4 1 ±»C|8T^i: LT©^fi!(lt)l»!OSP«4 2 3 
[0 14 6] ±te«^tcj:ntf. J.>lT©<fc545«!lS«:# 

( 1 ) ^•^;i/^x^?4 0 5(DimM\c%^r^m^u 
nrny^4 0 i©±gii(c^itan. ^)\y^x.m^n^ 

?IS4 1 l'\,^liiM?gi:LT®l:-h/W7'4 2 1% 
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[0 14 7] (2) ^yb^x^^ 4 0 S^ffll/^fcdi: 
T\ !f4 0 S^^fiOTtrnMOSa^T??^ 

^^fkT't. If 4 0 303^^fi*^igij>-r^o 

[0 14 8] (3) t-h/W:/4 2 Hi, ±T7alfe]tC 

5o 10 

(4) '^;l/^x«?4 0 5 <DMI^ffi(Dgfi;Sr 2 Ot«± 
8 OT:*ffii:Lfc:t:i:^tcj;t), k- h/^-f'y4 2 1 © 

•9--l'X*/hSJffcT'tfc?3. I::-h>'W7°4 2 l<D^^^g* 

[0149] (5) ffi«f7a-y^4 0 K t-h/'?^':/ 
4 2 1 fC®*ST§7T>'4 3 3^^lj-/cCi:(i:J;|?. 
«^7a>y^4 0K H- h>'Wy4 2 1 (DigS*l5&± 
T't, i^SfCj:Si|i||f4:lx— »f4G3<Di!&|it^lS5±T# 20 

5o 

[0 15 0] i6) ^mi^ly-'>f4 0 3i)^^mtiX?, 

(7) UW7U'y^4 0 1 i:fif*4 4 1 i:cop^C»f|^^J 
4 2 3;£:KttrcCi:{cj;»), {SJt:/n->^4 0 1 ^iiW 
imsLS^^Ctti^Xt. '^^W^x?g??$aJ¥S4 1 1 
Oi^in5<()*^iS46. If 4 0 3©Sg^±5-lC 

}^S3^5Ci:A^-T't, If 4 0 3^-«{c5 

m^itVt. ly—*f 4 0 3 05^^Sjb^M^!^-r 30 

[0 15 1] 

2 0 W/m • °CtX±. (f 1 0 3 ^ k- h 

/UZfl 1 3 i:tDF^|iiAN'5 OmmOTT-fetK^^yStl^ 

[0 1 5 2] 01 1 iCTTsti^vic. ±mcn&^&\ 1 

1 AWe.n/c«jtrD>>^ 1 0 1 ^z^^mi^u-'>f I o 
3%8mw(*)iHf. c (DU^yti -y^ioi (D^mmic 4o 

§>J?2*cDt-h/Vyi 1 S^ISttfCo 
[0 15 3] 

Unfo -y ^ 1 0 1 <0|^e^* : 1 5 1 W/m • t) 
i|i^i*l/-Hf 10 3: ^a&jftm 1 wo 9 mmSi|i»^i^U' 
tf 

k-h/^^l 1 3 :«S^tt7v^^^S!. ±S2 6 5 
mm, »rffije«*^3X8mm<D^:K*?, f^ift^ti* 
it^3ii*U.— If 1 0 3(D^)tASi:l:-h/Wyi 1 3 to 
^^L : 3 0mm 

C Oi 5 Sffi^T'. b— »f 1 0 3 ©^<S)t«0 8 50 
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0%T-3lctll:'3T¥»{*b-if 1 0 3^!^lt^t. 

#ai 1 1 A^e?>■^i:^.^i^/^{!iH^^:fe§^i^^^^-if 1 

0 3 NiE^(DUn-/o yi^lOl OSgA^ 16. 2 "C. 
?^a]¥gA^6*.oi:*,jfii,''fiiSk:fe5i|i^{*U— if 1 o 
3 FJfi^O^^yn-y^ 1 0 1 ©SSAM 4. SICTfe 

[0 1 5 4] (:<D^(DSS{i2 5tT-j&o/c<DT. $?J 1 
0t:?%aiTtfcCi:t;5:5„ it^sf f*b— if i 0 3{i. - 

[0 15 5] i\^mi^l^—^l 0 3(Dfg7fc.^S{4Bi:b-h 
A-r^l 1 3i:£DgSK^^3 OmmtL/c^^lC. 

1 (om&mmii. 1 2 0 w/m • °c. ^mi^]y—>f 1 0 

Stt-h/VT'l 1 3t<ommif^5 0mmLXTW^ 
[0 15 6] 

cfcn{f. aiS(D^ti»(*b— ^f;^-oo?$al?aT'^&a]■r 
[0 15 7] ^^mW\y-^'ii^^<Omt. «Jf7D-yi/ 

[0 15 8] J;^r, ^SSio^^ftU'-if^&l^-tci^a 

#^■0 >y ^CD,^fc«^% 1 2 0 W/m • X\:X±.t L. su 
IBi|ia|ii:b— If fclfjfg^ilftjIl^gtOF^Il^ 5 0 mmi;^ 

[0 15 9] ii*a2ieito^B^tj;n{f. Wkn^m 
W U— »f %-0(D?&Si^gT'}t^-r 5 c i: »c J: t) > SB 
A^/J^S^^:^So »fA^6.<D«i{i. «»7D>y 

[0 16 0] unyuy ^{cBB^nrcmt. mmm^ 
^.n^irLxn^^mti^-^xn^tri^. ii-^x. mi 
tf^srt^-fcj^ai-rsiitA^T't, ^^mw 

[0 16 1] mim3tm<Dmmzi:ni<s.. =L-y\-n 

isjo^^jfi*]^-- ift. miunyuyxom^ysi^co- 

tif), ^->yh^SWfTt„ brtOjilif 
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CO 1 6 2] mti=L-y htOMfE^WflcU— lf*^e.ail^ 

[0 16 3] K*a4ec©fi^{cj:n{f. ^^/i/^x^ 

[0 16 4] Jc^T. <f;&-«icfi^^^{t: 

157-1' y{c,^;sre^§a5*?(c^n€na@f-5 1- h/-? 

[0 1 6 5] 7'C>01f'l'X{C$imA^:^:<:5:;SfiD 

iS46SJ:i:*^T't. m^(r>^miii^\y-^^n-'\cnm- 3( 
[0 16 6] il*a8IB«©f§^ti:i:tl(f. 3i®#|g* 

[0 16 7] ll*«9fB«(D^?3tcj:ntf. flffl2*»{* 

gi:e)%v>o 40 
[0 16 8] MaRSI OIBSc^^B^tcintf. MISIS^ 

«ft I.— If T- 1 5 o 

[0 16 9] ft^Sl 1 KKOfg^lc J:n(f , Huf2{^^ 
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[0 17 0] m^m \ 2fSit©fgB^tCitlff. HUl2{S^ 

¥g*^^©m^^^DiiA,T\ wi2i^ai^g*igi!i-r5 
waast^isttfccttio. ^^7"P'y^fc^it&n 

[0 17 1] $fc. ^cDffl§[OrL 

[0 17 2] L*^L. ar:^ h^^StESLfc^^T 
fe, #a->;; ^c*^:{^:Mi2«^:/D•y^©Sg;g■:^Hl•r 
[0 17 3] 3iB«£oigB^}c<fcntf. 

©ai^tJSr-^y, «IS©«ji5^*^9!K^nfc«lt7'n 
(D^mi^ly—^ft. HufB«}$7"n>y^;S:?^ai-rS?^SP? 

[0 1 7 4] X, uyx^unv. mmm'r:(Di&y5(D 

[0 17 5] §Sg©iaC^#S©ffi^7'o-y^(c. 

u—^t uyx^uwt^ uyxt^)]^^t^mf?> c t 
[0 1 7 6] X, 

^mi:i%S)f^<itX\ U^S^u. vyxt->)i^\ vy 

[0 17 7] 11*^1 4fEicOI8B^{Cj;n{f. LD-^-- 

7^tLiii/\y';7yaym(Dmmim.t)\ 9mmm^-( 

w\y-^^-mzs.m^{tx^. ^3>i*u— <fo3^^ 
g*^iS'>-rso 



(15) 

27 

[0 17 8] m^mi 5iB«ofiB^»c<tnff. mti^m 
[0 17 9] m^mi 6mm<ommc^tns^ ^mwu 
[0 18 0] Mtc, 's]mn<omB.mi^-h^m^^rcct 

[0 18 1] WaRjsi 8K«©igwtc<kn{f. miEun 20 

[0 18 2] W^JS I 9tBi^£Ol8H^tCin{f. BulBJ^yb 
[0 18 3] 11*^2 OlBit^fgH^lcintf. HutB*» 

[0 18 4] ffi5R52 imm(D^mKi:tnf. mmun 

[0 18 5] m^l^mz 2fB«<Df6H^(Cj:ntf. fc-h/^ 
:^[R]lce^L. ^<D±gPffl!|*'igiifB?#^#^fc^gL. M 

[0 18 6] ll*«2 3lBeolt0^tciti(f. BufBd-^;l/ 
^ftc1tS!07 ^' >5:iStt, MfBfSJ{£»1i'>- h*WIB7 
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[0 18 7] #jc, *iGj»ei/-hcs:^ttA^feo. m 

St)T'355o iS*^2 4l3iJO%WH:<}:n{f. huIB^-?;!/ 
^x«?0]iSlg5ffifc^4-r5»i?:HUtB«Jtrn -y 

)i^xm=i'f^&^m^mmm^m^m\^^xnfioc tic 
[0 18 8] X. ^)\^^j.m^^m\,^rcctx\ 

[0 18 9] il«S2 5!Bic©ll^)?tc<fc4atf. ±T:^|fi] 
t)> .^liiiH6:'3?riai6?)Ch*^-et5„ 11*^2 6fBS 

o)mm^m.ti^^^^z.tifX't. \L-\-)\^-fa:>^^ 

[0 19 0] tl*a2 7fB«(0%B^lci;n{f. MIBSit 

feci: tit), mtmm-yu-j^^ m%mmm-^<Dm 

[0 19 1] tt*JS2 8lB«©|g^tcfcnif. MIB^jf 
[0 19 2] a^S2 9fBit©^Wk:<tniJ. HufB*^ 
[0 19 3] ll#^3 OfB«(D5l^{CJ;n(f. Hf|fB{Si$ 

^^mwiy-^-^-mcm^WLx^. ^mw\y-'f(o 
3^^aAwr§a^«3 iiBK^^wtinif. l 

D-y-x t L D i/> 3 yf^(DW&Mm 9 mmg 

[0 19 4] MIC. BUlBiS#7D-y^i:. BijtB*»i*b 
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[0 19 5] mMm3 2E«<o^H^{cj:tiif. urn fa 
[0 19 6] ^f>fc. mm^ji^jim^tm^^^-hi/ 

i^mith^mo:>X^-^-^i\^t^:^ C t J: t) , 
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